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SINCE Texrope V-belts revolution- 
ized power transmission sixteen years 
ago, they have steadily been “tops” 
among belt users. But here’s the 
NEW Texrope Super-7 V-belt that’s 
even better — 4 WAYS BETTER! 


To the war-busy manufacturer 
who must get maximum efficiency 





LOOK OUT FOR DANGER 
in belts with stiff, unpliable 
cords! Such belts Jook strong 
_. . but actually they buckle 
over sheaves, build up exces- 
sive heat that attacks pulling 
cords. Result: Belt failure far 


sooner than you expect it. sion. 


WARNING SIGN! 
ing, slipping belts mean 
— tretch ae — 
by balanced cord strength. 
ete be pulled back 
often to take up slack. Re- 
sult: When stretch limit is 
reached belt breaks under ten- 


too much s 


Motor must 


WAYS BETTER: 


out of his machines today, this is the 
V-belt that can help him, with... 


50% stronger pulling cords! 
20% more cords! 


Duplex-sealed cover for extra pro- 
tection against dirt, moisture! 


Cool-running cushion rubber sec- 
tion for increased life! 


What’s more — these are in addi- 
tion to the regular features that have 
long made Texrope V-belts first 
choice with plant men everywhere. 


SUPER-7 TEXROPE BELTS 


are made by amazing Flexon 
process that combines flexibil- 
ity with low stretch . . . great 
strength. Cords float on cool- 
running, shock absorbing cush- 
ion rubber. Result: true 
strength . . . true pulling 
power .. . érue endurance. 













Such features as — true V-shape for 
gteatest groove-grip action... 
matched “sets” of belts that pull to- 
gether ...smooth, slipless, silent opera- 
tion . . . backed by Allis-Chalmers 
engineering cooperation that assures 
you get the right belts for your job. 


For complete information, all 
your Texrope dealer, or the Allis- 
Chalmers district office near you. Or 
write Allis-Chalmers, Milwaukee, 
Wisconsin. Aw 
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Available in All Sizes 
"1, bp to 2000 bp 
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To Help Produce Fighting Equipment — Faster 
Specify Bearings That Can Be Made — Faster 


Here are two apparently similar New Departure bearings, yet 
one can be produced much faster than the other. One is made to 
established American standard metric dimensions and tolerances; 
the other is a “special” requiring extra tooling and different 
machine set-ups. 


One “special” may well delay delivery of many standard bearings and 
the machines awaiting them, in addition to complicating the servicing 
of machines in the field or in the plant. New Departure engineers aré 
always ready to help you select bearings for best service as well as 
availability. New Departure, Division of General Motors, Bristol, Conn. 


Ts cine NEW DEPARTURE 


ball bearings THE FORGED STEEL BEARING 3079 
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lassified for Convenience when Studying Specific Design Problems - 


Design Calculations: 
Circle dimensions, charts facilitating finding, of 
number and letter drills, Edit. 77, 78 
Mobility method, how to use in calculating linear 
vibrations, Edit. 57, 58, 59, 60, 134 
Stresses, in plates, Edit. 66, 67, 68, 69 
Design Problems: 
Lighting, criteria for selection and application to 
engineering department, Edit. 54, 55, 56 
Motor braking, considerations for, and how to, 
specify, Edit. 50, 51, 52, 53 . 
Plastics, selection and cross estimation, for ma- 
chine parts, Edit. 70, 71, 72, 73 
Screens, how to specify for use in machines, Edit. 
61, 62, 63, 64, 65 
Finishes: 
Coatings, Edit. 104 
Oxide, Adv. 127 
Plating, Edit. 48 


Government: 
Materials scarcities, Edit. 45, 46, 126, 128 
Priorities Service, Edit. 106 
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Alloys (Nickel), Adv. 14, 81 
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Organization and Equipment: 
Engineering department, Edit. 49, 54, 55, 56; 
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Parts: 
Bearings, Edit. 49, 82, 84; Adv. 4, 10, 22, 79, 85, 
91, 103, 107, 113, 148 
Belts, Adv. IFC, 13 
Brakes, Edit. 50, 51, 52, 53 
Brushes, Adv. 121 
Cables, Adv. 121, 122 
Cams, Edit. 118, 120 
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Somebody missed count . . . and now assembly is brought 
to a halt because some parts are shy. So production buckles 
up all along the line, schedules are jammed out of shape, 
and time slips through idle hands . . . while empty hands on 
the battlefronts wait hopelessly for the arms that mean the differ- 
ence between life and death, defeat and victory. 


And whoever missed count may not have been to blame, 
for he may have had nothing to count on. Under today’s 


conditions, any primary war-production tools that are not 
equipped to count are not complete machines. And if you area 
builder of such machines, be sure to count out all chance of 
errors caused by lack of facts-in-figures. Design into each ma- 
chine you build the proper Veeder-Root Counting Device. 


cs | 
VEEDER-ROOT INC. 


HARTFORD, CONN., U.S.A. 
OFFICES IN Boston, Chicage, Cincinnati, Cleveland, Detroit, Greenville, 5. C. 


, Las 
Angeles, New York, Philadelphia, Pittsburgh, St. Louis, San Francisco, P+ Lid. 


. . : -Root Lid., 
Buenos Aires, Mexico City, London, Melbourne. In England: Veeder-Roo 
(New address on request.) In Canada: Veeder-Root of Canada, Lta., Montreal. 
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NATIONWIDE 
NETWORK OF 
POST DEALERS 


Atlanta—Georgia Blue Print Co. 
Birmingham—James A. Head, 


ne, 

Boston—Boston Blue Print Co. 

Buffalo—Buffalo Blue Print Co. 

Chicago—Frrederick Post Co. 

Cincinnati—Queen City Blue 
Print Co. 

Cleveland—The City Blue 
Printing Co. 

Dallas—The Rush Co. 

Dayton--Gem City Blue Print & 
Supply Co. 

Denver—W. H. Kistler 

Stationery Co. 

Detroit—Frederick Post Co. 

Fort Wayne—Fort Wayne Blue 
Print & Supply Co. 

Fort Worth—Majestic Reproduc- 
tion Co. 

. a Br. Frederick 


‘ost Co. 
Indianapolis—Indianapolis Biue 
Print & Litho Co. 
Jacksonville—A. R. Cogswell 
Kansas City—Western Blue 
int Co. 
Knoxville—Sehorn & Kennedy 
Les Angeles—McKinney Blue 
Print Co. 
Memphis--Wray Williams Blue 
Print Co. 


Milwaukee—Frederick Post Co. 
of Wis. 
New Orleans—Southern Blue 
nt Co. 
New York—John R. Cassell Co., 


Oklahoma City—The A & E 
Equipment Co. 
Omaha—Standard Blue Print Co. 
Philadephia—Philadelphia Blue 
Print Co. 
Pittsburgh—American Blue 
Printing Co. 
Portland—J. K. Gill Co. 
St. Louis—Service Blue Print 
& Photo Copy Co. 
Salt Lake City—Salt Lake Blue 
Print & Supply Co. 
Seattle—Kuker-Ranken, Inc. 
Tampa—Office Equipment 
Toledo-—‘To1 
‘oledo Bl 
iy ue Print & 


Tulsa—Triangl 
Supply a e Blue Print & 


Washington, = 
MacMicneee os. & 


ichita—City Blue Print Co. 









JUST PHONE OR WRITE 
YOUR NEAREST POST MAN 





































FOR Users of Ammonia 


Vapor Machines 








FOR AMMONIA 
VAPOR PRINTS 





TOUGHER, BRIGHTER, SHARPER, Dry-Developed Prints 


No question about it... Vapo-paper comes up with detail as crisply clean and sharp as 
crossed hairs in a gunsight. Vapo-paper gives you the intense contrast you’re after—the 
background clear white—the fine or coarse lines sharp and knife-edged—and the solids 
deep-dyed in either Post red or blue. Standard Vapo 50% rag content paper makes 
extra-tough prints for hard usage. Two speeds are available—regular and fast, and two 
colors, deep blue—deep red. For better prints from your present ammonia vapor 


equipment — use Vapo-paper. 


GET YOUR FREE TRIAL NOW 


At our expense, prove to yourself the superiority of Vapo- 
paper. At the left is the name of your Post man. ’Phone him 
for your free trial supply of the new, improved Vapo-paper. 
Or send for your supply direct to The Frederick Post 
Company, Box 803, Chicago, Illinois. 

In making your request please include the following 


information. 


e Are you equipped to produce dry developed prints? 
@ Would you prefer regular or fast, blue line or red 


line Vapo-paper? 





INSTRUMENTS © EQUIPMENT e BLUE PRINT PAPERS ¢ KINDRED SENSITIZED PRODUCTS 
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\(CNELF-DOUSING lights for blackouts at unat- 
tended locations have been proposed for protec- 
tion during air raid alarms. Small, inexpensive 

radio receivers tuned to the carrier wave of a 

nearby radio station would disconnect the light when 

the station goes off the air during a blackout. 


LECTROGRAPHIC analysis for qualitative ex- 

amination of metals without injury to them has 
been reported by the Bell Telephone Laboratories. 
The method is 
simple and rapid and 
the equipment is 
cheap. Permanent 
records are produced 
which may serve for 
future reference. 
Extremely small 
quantity of the met- 
al is carried into a 
solution of a salt, 
alkali or acid by 
electrolysis and _ is 
spot tested for con- 
stituency. For in- 
stance, potassium 
cyanide shows blue 
for iron or brown 
for copper, a_ sul- 
phide gives a dark brown in the presence of copper 
or lead, and dimethyl glyoxime makes a red color 
with nickel. Other reagents give distinctive colors 
for additional metals. 


¢ 


F PRIME importance to all engineering depart- 

ments is the conversion program now under 
way for making available the capacities and fa- 
cilities of all possible machinery manufacturing 
companies for war production. Donald Nelson, 
WPB Chairman, has asked for conversion and still 
more and faster conversion of industry. Indica- 
tive of the resourcefulness of engineers to meet 
this demand is the changeover of a merry-go- 
round manufacturer to design and make airplane 
parts for pursuit ships and bombers. Besides plan- 
ning of the job and reschooling of employes, com- 
plete changeover from ordinary machines and 
structures to the highest type of precision work 
was involved. 


e 


ECENTLY the War Department defined the 

difference between critical and strategic when 
applied to materials used in war equipment. Critical 
materials are those available in this country but 
in insufficient quantities to meet needs, whereas 
strategic materials are those which must be im- 
ported. This distinction between words previously 
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used so freely and interchangeably will no doubt 
eliminate considerable confusion in referring to ma- 
terials involved in the war program. 


° 


i in uses for current-carrying parts are in- 
creasing rapidly. Unavailability of copper for 
bus bars and other electrical parts points to this 
precious metal both because it is an excellent con- 
ductor and is available from reserves, and from new- 
ly mined sources. In powder metallurgy silver js 
mechanically mixed 
with metals, such as 
nickel, which do not 
alloy except in smal! 
proportions. Graph- 
ite, tantalum, mo- 
lybdenum and tung- 
sten are among the 
materials mixed in 
powder form with 
silver, compressed 
and sintered at a 
temperature _ slight- 
ly below the melt- 
ing point of silver. 
Some resulting prod- 
ucts can be rolled 
into sheet or drawn 
into rod. Being a 
precious metal, silver and its alloys are usually over- 
looked by designers. Its cost is less than tungsten, 
molybdenum, beryllium or sintered carbides. 


° 


UURIFIED, stable chlorinated rubber, called Par- 

lon, is nonflammable in dried film. In speed of 
drying it approaches lacquer and for resistance to 
moisture is one of the most highly impermeable 
films known. It is little affected by acids, alkalis 
and petroleum products, making it especially useful 
for protective coatings. 


o 


NION of South Africa has recognized the im- 
B serell of arc welding by issuing stamps de- 
picting a welder using electric arc equipment. Prob- 
ably the first time postage stamps have been issued 
as a tribute to welding, they indicate that the Union 
is not lagging behind other countries. 


° 


YNTHETIC resin-bonded plywood is now form- 

ing the basic material for prefabricated houses 
to help solve quickly the housing shortage through- 
out the country. Economical use of wood and rela- 
tively small quantities of resins make this method 
of construction particularly useful. 
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By Donald M. Nelson* 


E AS a nation are engaged in a grim 
struggle, pitting our inventive genius 


and our production ability against a 
determined and altogether too able adversary. 
It is trite to say that this war will be won on 
the production lines. Wars are always won by 
having more and better materiel than the 
enemy. Incidentally, let us not lose sight of 
the fact that second place in a war with 
Nazism is a fearful thing to think about. Our 
nation has said in no uncertain terms that it 
does not want to be second to any possible 
combination of enemies headed by Hitler. 

That puts the job of rearming up to us and 
we have a stupendous job to do—a job that 
Staggers the imagination. In ordinary times, 
the man who is responsible for bringing out 
new equipment does not make the saving of 
material a primary consideration. He con- 
cerns himself with the appearance, decoration 
and finish, efficiency of performance, durabil- 
ity, and ease of manufacture. He is of course 
anxious not to waste material, because waste 
is costly; but he does not sit down to his job 


*Mr. Nelson delivered the address abstracted in 
_ article before the recent A.S.M.E. annual meet- 
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with that idea of saving material uppermost in his 
mind. Materials have always been plentiful in 
this country. During the last decade there have 
been times when they seemed too plentiful for our 
own economic good. The present emergency, how- 
ever, has drastically changed all of that. 


Risks involved in trying out new ways and means 
of making things are necessarily high during this 
emergency. They are high because time is one of 
the innumerable things of which we do not have 
enough. Ordinarily, when a new design or a new 
process is introduced one has a chance to try it out. 
The trial period brings out the kinks; they are 
ironed out and it is tried again. In other words, a 
certain period for trial-and-error testing is avail- 
able. In this emergency that period just doesn’t 
exist. The thing has got to click from the start. 
In the second place, the product will probably face 
a stiffer test than it faces in ordinary times. That 
certainly is true of anything for military use. 


Tests Our Mechanical Prowess 


So it adds up toa hard job. Yet it is not an im- 
possible one. There is good reason to believe that 
in other countries the necessary reorientation in 
attitude toward the use of materials has already 
gone far. Great Britain, Germany and Russia have 
provided numerous and often surprising results 
from their attempts to effect both a saving of ma- 
terials and a maintenance or even an increase in 
the efficiency of functioning. It is clear that read- 
justments must be made on an ever-increasing 
scale; and while it unquestionably is true that in 
many cases both durability and efficiency must 
suffer, it remains a fact that the degree to which 
American engineering and inventive genius can 
succeed in maintaining standards of quality will 
constitute one of the tests of our mechanical prow- 
ess as a producing nation. 


The most sensible way to discuss this question 
of the greatest possible utilization of materials is to 
approach it from the design viewpoint. Thus we 
can restate the problem in general terms about as 
follows: How can we best bring to focus upon the 
desks of our engineers and designers every available 
bit of scientific knowledge, and the imaginative ap- 
plication of that knowledge? 


Government Sources Can Help 


With the rapid progress of scientific research, I 
venture to believe that there are innumerable op- 
portunities for new combinations of materials and 
new applications of knowledge which can be 
worked out to help us, in this major attempt, make 
the very best possible uses of our available mate- 
rials so that we can win a war and still keep our 
economy sound. 


This matter has received abundant attention from 
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the government, and the engineer or designer who 
approaches the problem will find many government 
sources on which he may draw for help. Both the 
Army and Navy have conservation sections. The 
various supply arms and services within the Army 
make monthly reports of progress to the conserva- 
tion section, and continuously study specifications 
which involve strategic and critical materials with 
a view to revision wherever possible. Each of the 
supply arms and services has a liaison officer at- 
tached to its conservation section. 

The Army’s interest in conservation, however, is 
not limited to the internal revision of specifications, 
Wherever possible its officers help manufacturers 
to shift their materials and processes so as to per- 
mit more efficient use of materials. This is a particu- 
larly fertile field in instances where specifications 
stipulate required performance, rather than all the 
details of design. The Army also initiates confer- 
ences with industry to discuss ways and means of 
fitting substitute materials into Army procurement 
programs. For example: The Army Air Corps re- 
cently held at Dayton, Ohio, a conference to which 
it invited members of the plastics industry and rep- 
resentatives of interested government agencies, for 
the purpose of agreeing on specifications of various 
plastics. A detailed discussion was had of such 
things as tension, compression, shear, bearings, 
fatigue, hardness, durability, and so on, as applic- 
able to plastics; and the meeting succeeded in lay- 
ing the necessary groundwork for proper compari- 
son and evaluation of the results of research in 
plastics. 


Shell Case Substitution Problems 


One of the most important projects from the 
standpoint of our economy has to do with the search 
for a substitute for brass shell casings. Industry 
today is suffering from an acute copper shortage 
due to the huge requirements of defense; and one 
of the major items in defense requirements is for 
brass to make shell casings. Forty per cent of our 
guns are designed for brass shell casings. Substi- 
tuting steel casings or casings made of any other 
metal which does not expand and contract at, and 
immediately after, the moment of explosion pre- 
cisely as brass expands and contracts, would simply 
mean either a blown-out breech of the gun or 4 
“frozen” casing which could not be extracted. The 
Army is working hard to find some substitute for 
brass—probably a combination of steel and brass— 
which can be used to replace the present all-brass 
casings. It is making excellent progress. I believe 
it will presently find a solution. When that occurs, 
a great step will have been taken to ease the strain 
on our copper supply. 

Much has been done in the field of substitution; 
much of the revision of government specifications 
falls within this category, and hundreds of speci- 

(Continued on Page 126) 
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the endulum suspension for railway coaches supported from the corners well 
er- P above the center of gravity gives passengers a smooth ride and a sensation of 
of stability by banking against curves at high speeds. Developed some time ago, 
nt the suspension is shown in the truck, below, and is now in service on the Santa Fe 
” Railway. Mounting supports are two feet above the 
ch center of gravity of the coach and utilize soft coil 
co oe springs to provide a floating ride. The coach is of 
‘i a 3 “stressed skin’’ design, a popular construction for 
‘h pai modern streamlined trains to provide light weight by 
S, eliminating the conventional frame. 

c- 

- 

l- 
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Light Source 





ee conennee phototube scanner at left indicates how the applica- 
tion of a commercial part may be facilitated by compact design. 
Both light source and photctubes are housed in the unit, obviating 
separate light source and scanner. Designed by United Cinephone, light 
passing through a double converging lens system is concentrated on 
a spot between two tubes. Intensity of reflection, depending on the 
surface characteristics of the material being scanned, determines the 
response of the tubes and the auxiliary devices. 
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Continuous processing has long been troublesome 
in the electroplating industry. Conveyors with baskets 
dipping into progressive tanks have been applied, as has 
also automatic changing of the electrolyte. Difficulty usually 
is experienced in attempting to find materials for containers, 
insulation, tanks and cathodes which will be impervious 
to the solutions needed. This has given rise to exploring 
the possibilities of changing the containers for each stage 
of the process, thus enabling selection of the best materials 
for each bath. The continuous process machine shown 
above is the result developed by the Udylite Corp. 
Only the parts being plated are transferred progressive- 
ly from bath to bath in the machine, which has alternately 
spaced barrels on each side of a horizontally pivoted 
frame. Barrels are interconnected by a system of cross 
chutes which transfer the parts for plating from one basket 
to the next when the frame is tilted. Speed of tilting is 
sufficiently slow to allow proper draining, creventing con- 
tamination of solutions. This process overcomes previous 


design difficulties and delivers a full charge of plated 
parts each time the frame is tilted. Solutions and current 
densities are chosen to allow equal time for each bath. 














G cli-contained. this compact radio 
transmitter and receiver can be 
handled and used as conveniently as 
a telephone but with no wires qt. 
tached. Capable of receiving and 
transmitting over distances up to one 
mile with a continuous rating of eight 
hours or one month of normal inter. 
mittent operation the radio, shown be. 
low, was developed by the Weldronic 
Corp. Power supply is from standard 
battery cells to facilitate maintenance: 
entire weight is about four pounds. 





Cleaning shrimp, long consid: 
ered impracticable by canners, 1s 
now economically performed by the 
machine shown at left. A mass pro- 
duction operation, shrimp in the shell 
are fed through slots between two 
diagonally grooved belts which carry 
them in position over a circular saw. 
This saw completely removes the dli- 
mentary canal of the shrimp hereto- 
fore tediously accomplished by hand. 
Large disks between the belts and 
above the saw serve to straighten 
curved shrimp sufficiently and to hold 
them against the saw. Angle of belts 
and their grooves in this machine, de- 
veloped by Goodrich Co., are instru- 
mental in positioning the shrimp. 
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Adio 
. be 
rT as 
at- 
and recision bearing shown 
one below is hydraulically con- 
ight trolled to increase stability of 
ter- grinding wheel spindles. De- 
be- signed by the Churchill Ma- 
mic chine Tool Co., England, the 
ard bearing utilizes a hydraulic 
ce; unit of which the piston is in 
ls. contact with a floating seg- 


ment of the bearing. A ball 
check valve gives a ratchet ac- 
tion to the piston, adjusting it 
downward until the oil film in 
the bearing is the absolute 
minimum for stability. 


Soving untold hours of time that might otherwise be spent 
in redrafting, photography is being used increasingly in air- 
craft plants and other vital plants throughout the country. At the 
Glenn L. Martin Co., a camera projects full-scale drawings directly 
on metal or other materials needed for manufacturing operations. In 
the illustration above are shown fixtures attached to a full scale 
drawing reproduced photographically on aluminum alloy. This 
method greatly facilitates fabrication and eliminates costly layout 
measuring. In addition, full scale drawings obviate the necessity 
of dimensioning and permit direct printing on metal for machining 
parts. For development and test, the camera readily gives draw- 
ings to any scale desired. During last year, the Martin company 
estimated their cameras saved the work of 307 able men. 





Handling large drawings {o: 
viewing, drafting and storing is 
facilitated with the electrically oper- 
ated, roller-type case developed by 
the Motors Metal Manufacturing Co. 
Front of case may be raised as shown 
at right for drafting or for alterations. 
Drawings are wound on large rollers 
and when not in use are stored in a 
lower, fireproof compartment. Life of 
valuable drawings may be multiplied 
greatly with this method of handling. 
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By A. J. Moore 


General Electric Co. 


IGH speeds of modern electric drives often 

make some form of braking desirable. Such 

braking is essential where operators may be- 
come caught in moving parts, where proper inter- 
locking of the elements of a machine requires split- 
second timing, and where time, money, and material 
are lost in processing work if the continuous rib- 
bon of goods breaks. : 


There are many other instances in which brak- 






















Fig. 1—Disk brake on hydraulic honer accurately 
terminates the machine cycle 


High Production Demands Afe 


ing is desirable and is a money-saving adjunct to 
an electric drive. For instance, production from 
some machine tools can be increased considerably 
if proper braking stops the spindle at the end of 
the work cycle rather than allowing it to coast to 
rest. 

Two fundamental types of braking may be em- 
ployed for electric drives: One is mechanical-elec- 
tric, a method of electrically applying a brake to 
stop the drive mechanically; the other uses the 
electrical forces inherent in the motor to stop the 
motion. 

MECHANICAL-ELECTRIC BRAKING: One of the 
most widely used and satisfactory mechanical-elec- 
tric types is the disk brake which is similar to the 
clutch structure used in most automobiles except 
that it is operated by electromagnets incorporated 
in the brake structure itself. Fig. 1 shows a typ- 
ical application to a honer drive, Fig. 2 a cutaway 
view indicating how such a brake is designed as an 
integral part of a motor. This brake is inexpensive, 
simple, compact, and practically dustproof. How- 
ever, when a brake is totally enclosed, the amount 
of heat radiation is necessarily limited and it there- 
fore should never be applied on an extremely heavy- 
duty job. 

Not so sleek in appearance is the shoe-type brake 
illustrated in Fig. 3. This ugly duckling redeems 
itself by its rugged construction and long life. Be- 


Fig. 2—Below—Cutaway view of disk brake mounted 
on a polyphase induction motor 




















Age Braking 


cause it is open to the air for free 
ventilation and the brake wheel 
acts as a fan, heat is readily dissi- 
pated. It is available from frac- 
tional to high horsepower ratings. 

Small shoe brakes are operated by electromag- 
nets or solenoids, large ones usually by thrustors. 
Where it is desired to stop a machine in the shortest 
possible time the solenoid type should generally 
be used; where smoothness of operation and time 
delay are essential, the thrustor type is ideally 
suited. Both are reasonably long lived and can 
withstand severe duty cycles. Any mechanical 
brake, however, must be adjusted from time to time 
to compensate for lining wear and eventually the 
linings must be replaced. The printing press drive 
in Fig. 5 utilizes a thrustor brake for quick, smooth 


reversing time, increases production 







































Stopping, thus preventing waste of paper in emer- 
gency stops. 

ELECTRIC BRAKING: Where the duty cycle is ex- 
tremely heavy and severe, where the horsepower 
involved is large, or where both factors are present, 
there are several common methods of electric brak- 
ing. In general these methods possess the ad- 
vantages of having no parts to wear out and the 
ability to run indefinitely without adjustment. 
Plugging, which is simply the application of 
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Fig. 3—Below—Solenoid brake on keyseater shortens 


Fig. 4—Above—Stopping in both directions is controlled 
by plugging switch shown on top cf beam and at left 
of column on radial drill driven by squirrel-cage motor 














Fig. 5—Both time and material are saved on printing 
press by thruster brake control 


power in the reverse-phase direction for the braking 
cycle, is probably the most common manner of elec- 
trically braking a squirrel-cage induction motor. 
The control usually consists of a magnetic revers- 
ing starter which normally would be used to run 
a motor in either forward or reverse direction. 
However, to accomplish braking, the reversing con- 
tactor is energized with the motor running full 
speed forward. This causes the motor to exert a 
torque in the reverse direction and bring itself to 
rest. 


Plugging Relay Cuts Power 


Usually automatic power cutoff is desired as soon 
as the motor reaches zero speed. For this purpose 
a zero-speed switch or plugging relay is used. Figs. 
4 and 6 show a plugging relay which utilizes perma- 
nent magnets. As can be seen, the rotating shaft 
which carries the magnet is coupled directly to the 





























motor shaft and rotates with it. 

When the motor is running normally in the for- 
ward direction, the magnet causes an aluminum cup 
which surrounds it to turn slightly and preset a 
pair of contacts to the closed position so as to main- 
tain power on the motor during the plugging cycle. 
After the motor comes to complete rest the alumi- 
num cup returns to its normal position, thus open- 
ing the relay contacts and removing power from 
the motor. A double set of contacts is provided in 
the switch so that it can be used in conjunction 
with a reversing control to run the motor either 
forward or reverse, and the motor plug in either 
direction. 


On certain small motor applications where brak- 
ing time must be extremely short, or where it is 
not convenient to mount a plugging relay, plugging 
on a definite time basis is a successful and satisfac- 


Fig. 6—Longitudinal section of plugging switch utilized 
in the radial drill shown in Fig. 4 


tory method. Instead of depending on the plugging 
relay to remove power from the motor during the 
plugging cycle, a time-delay relay is connected into 
the control circuit so as to remove power a definite 
time after the stop button is pressed. Where the 
inertia of the load remains practically constant and 
the voltage supply does not vary too widely, the 
drive can be brought to an exact zero speed within 
an accuracy of a fraction of a revolution. This meth- 
od depends for its success on a vacuum-tube timer, 
used because of its extreme accuracy on short- 
time cycles. A control of this type is shown in 
Fig. 7. 

Braking of a polyphase alternating-current mo- 
tor can also be obtained by applying direct current 
to its stator during the braking cycle. Voltage 
must be limited between 10 to 15 per cent of the 
normal alternating-current voltage. The direct cur- 
rent can be supplied either by an external source 
or by copper-oxide rectifiers or their equivalent 
which cen be built into the control cabinet for the 
machine. 

A timing relay is included in the control circuit 


to remove direct current from the motor stator 
after it has stopped. This timing need not be ac- 
curate, but it must have more than the duration 
required to bring the motor to rest. This method 
has the distinct advantage of providing electrica] 
braking which will not, under any conditions, re- 


Fig. 7—Where extreme accuracy for short-time 
cycles is required, the electronic timer can be 
used to advantage 


verse the motor. Fig. 8 shows the approximate 
torque curve for this type of braking. While theo- 
retically a high braking torque occurs near zero 
speed, the results are extremely smooth from a 
practical standpoint. 

Somewhat uncommon is the method of connect- 
ing a capacitor across the stator of a squirrel-cage 
induction motor and thus causing it to act as an 
induction generator. With the capacitor permanent- 
ly connected, the motor will act as a generator when 
it is disconnected from the line and hence, in sup- 
plying its own losses, will brake itself. 

As the size of the capacitor is increased the brak- 
ing becomes more severe. If a loading resistor is 


Fig. 8—Typical braking curve of squirrel-cage induction 
motor with direct current applied to rotor 
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added, the initial braking torque increases but the 
shape of the braking curve changes. Fundamental- 
ly, however, all braking disappears at about one- 
third motor speed as shown in the curves illustrated 
in Fig. 9. 

In spite of its disadvantages and shortcomings, 
this type of braking has the outstanding advantages 
of being self-contained, requiring no auxiliary con- 
trol relays or equipment. Where the application re- 
quires very small motors on heavy reversing cycles, 
it is conceivable that capacitor braking may be a 
suitable method. 

Thus, in summarizing, when the problem arises 
of selecting braking for an electric drive, either the 
mechanical-electric or the electric method may be 





Fig. 9—Typical curves for capacitor braking for 
squirrel-cage motors. Curve A is for capacitor only 
while curve B includes a loading resistor 


selected, depending on the situation. If the mechan- 
ical-electric seems indicated by the conditions of 
the problem, either disk or shoe type may be used. 
Each has the advantages of low cost, simplicity and 
reliability, but the disadvantages of requiring main- 
tenance. 

When straight electric braking seems best, three 
types are available—plugging, supplying direct cur- 
rent to the stator of the motor during the braking 
cycle, and connecting a capacitor across the stator. 
Generaliy the first is most satisfactory. All these 
methods have the advantage of long life under 
extremely severe duty cycles. Also, maintenance is 
a minimum for electric braking. 

Although the wide range of braking methods 
may at first seem confusing, this variety is a defi- 
nite advantage in that there usually is a method 
ideally suited to each particular drive and applica- 
tion. 
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Available Alternatives for 
Alloy Steels 


ALUABLE assistance in the practically uni- 

versal quest for substitutes for high alloy 
steels is provided by a bulletin entitled ‘Possible 
Alternates For Nickel, Chromium, and Chromium- 
Nickel Constructional Alloy Steel,” published by 
the American Iron & Steel Institute. Upon gov- 
ernment request a committee was appointed by the 
Institute for the purpose of studying possible al- 
ternates for chromium and nickel alloy steels. John 
Mitchell, of the Carnegie-Illinois Steel Corp., was 
chairman of the committee consisting of repre- 
sentatives of many of the steel and alloy produc- 
ing companies. 

Introduction to the booklet deals with the suc- 
cessive orders of the Office of Production Manage- 
ment beginning on September 16, 1941, through 
and including the priorities order of January 13, 
1942. These various orders define alloy steels by 
their constituents and indicate the limiting propor- 
tions of alloying elements which may be processed 
into steel. 

Along with the recommendations as to the desir- 
able procedure for conserving alloying constituents 
by limiting their use in steel, methods are indicated 
whereby the available supply of such elements may 
be extended. In this connection separate considera- 
tion is given to ferromanganese, ferrosilcon, nickel, 
chromium, vanadium, titanium, zirconium, boron, 
tungsten, and molybdenum as well as special addi- 
tion agents or reaction alloys. These latter ele- 
ments are not mentioned specifically. 

Successive sections of the book are devoted to 
possible alternatives for standard carburizing 
grades of steel, semi-through-hardening grades, 
and through-hardening grades. Each of these sec- 
tions considers the alloy composition of the mate- 
rial, its reaction to heat treatment, and the attain- 
able physical properties. These are, in turn, com- 
pared with the higher alloy steels they are in- 
tended to replace. A final chapter is devoted to 
standard methods for sampling and check analysis 
as well as standard variations from specified chem- 
ical limits of composition. 

It is not the purpose of the report to present the 
most convenient alternatives possible for any one 
type of industry; rather, its purpose is to present 
certain types of steel which can serve the broad- 
est possible field with the least technical complica- 
tions. Use of alternative steels may make changes 
necessary in established methods of fabrication or 
heat treatment. In some cases even design changes 
may be necessary. For example, some types of 
steel are fabricated by torch cutting, bending, form- 
ing, drawing, and other operations, and the effect 
of these must be weighed carefully in selecting al- 
ternative steels. 
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Wartime Schedules 


Make Adequate Lighting Essential 


By John J. Neidhart 


Westinghouse Electric & Mfg. Co. 


MPORTANCE of lighting in engineering de- 
partments cannot be overemphasized at this 
time. Benefits of good lighting include in- 
creased production, greater accuracy, reduced eye- 
strain, and improved morale of designers and drafts- 
men. 
The answer to the question “What constitutes 
good lighting for drafting rooms?” depends to some 
extent upon the characteristics of the room and 





whether horizontal or vertical boards are used. 
There are, however, certain general requirements 
which should be satisfied by any lighting installa- 
tion regardless of the type of board used or the 
room characteristics. The average service illumi- 
nation level should be in the order of 50 foot-can- 
dles or better, and the light should be free from di- 
rect or reflected glare, well-diffused, and evenly 
distributed over the entire working area. 
Direct glare is caused by rays of light entering 


Fig. 1—Above—Semidirect fluorescent luminaires Pro- 
vide ideal lighting for vertical drawing boards 
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the eye directly from a bright unshielded light 
source, and reflected glare is caused by reflection 
of light rays into the eye from specular surfaces 
such as glossy tracing cloth or polished T-squares, 
celluloid triangles, scales, etc. Glare in either of 
its forms is annoying and may cause discomfort or 
eye fatigue. Precautions should also be taken to 
eliminate line shadows at the working edges of tri- 
angles or T-squares. Multiple shadows from the 
hands or drawing instruments should also be ob- 
viated. 

Aforementioned requirements may best be satis- 
fied by a lighting installation using a large area, 
low brightness source of light. Prior to the advent 
of the fluorescent lamp, such a light source could 
be attained only by indirect lighting, with the ceil- 
ing acting as the light source. Indirect incan- 
descent installations have a definite limitation, 
however, in that they are not satisfactory for main- 
tained illumination levels of over 30-40 foot-can- 
dies. At higher levels the ceiling becomes too 
bright and the high total wattage necessary re- 
sults in high operating costs and excessive amounts 
of heat to be dissipated. 

Much higher illumination levels, over 50 foot- 
candles, are required for the strenuous visual tasks 
encountered in engineering departments. The in- 
troduction of the fluorescent lamp with its high lu- 
minous efficiency, relatively low brightness and 


large area has recently made possible the required 
high levels of illumination comfortably and eco- 
noniically. Many different types of fluorescent lu- 
minaires are now available, and considerable care 
should be exercised in the selection of the type to 








be used. Fluorescent luminaires in which the bare, 
unshielded lamp is exposed to view should be avoid- 
ed because the brightness of the fluorescent lamp 
is not so low that it may be exposed without caus- 
ing glare and harsh contrasts. Properly designed 
semi-direct, semi-indirect, totally indirect, or di- 
rect-type fluorescent luminaires may be used if 
the necessary precautions are taken in the planning 
of the installation. 

Semidirect luminaires are most applicable for 
lighting vertical boards since the distribution of the 
light from these luminaires is such that high in- 
tensities of illumination may be provided on the ver- 
tical working surfaces without harsh shadows and 
direct or reflected glare. The semidirect luminaire 
should be mounted on the ceiling in continuous 
strips parallel to the line of sight as shown in Fig. 
1. The strips should be composed of 4-foot sec- 
tions, mounted end-to-end, each section accommo- 
dating a 40-watt fluorescent lamp enclosed by a 
section of fluted diffusing glass. The continuous 
ceiling runner will serve both as a continuous wire- 
way and as a housing for the ballasts. Semidirect 
luminaires may be obtained for two lamps per 4- 
foot section, but the single-lamp unit will usually 
be found more desirable. Closer spacing neces- 
sary for single-lamp units leads to better diffusion 
and a more uniform distribution of the light. 


Avoids Line Shadows 


When semidirect, continuous-strip luminaires are 
used to light horizontal drawing boards, the boards 
should be oriented at an angle of 45 degrees to the 
direction of the strips. If this precaution is not 
taken, and the working edge of the board is normal 
to the strip axis, annoying line shadows will result 


Fig. 2—Semi-indirect lumin- 
aires afford, in this instance, 
an illumination level of 63 
foot-candles on _ horizontal 
drawing boards 


























at the working edge of the triangle. It is also rec- 
ommended that the highly polished surfaces of tri- 
angles and T-squares be lightly sandblasted. 


Ideal method of lighting horizontal boards is by 
a semi-indirect installation such as the one shown 
in Fig. 2. The luminaire used in this installation 
consists of a semi-indirect body assembly for four 
40-watt fluorescent lamps suspended from a two- 
stem hanger assembly. The luminaire body has a 
clear ribbed glass bottom, curved side panels of dif- 
fusing glass, decorative die-cast ends, and a cen- 
trally located ballast assembly shielded from view. 
The greater portion of the light from this lumin- 
aire is directed upward toward the ceiling but a 
considerable portion is directed downward to build 


Fig. 3—Covers of clear, ribbed glass, properly oriented, 
make possible the use of direct-lighting fixtures 


up the intensity on the drawing boards. Maintained 
illumination levels of over 50 foot-candles may be 
provided by semi-indirect installations of this type. 


Semi-indirect luminaires of the type shown usu- 
ally have an overall suspension length of approxi- 
mately three feet and may be used in drafting 
rooms having ceiling heights of 12-15 feet. If the 
ceiling height is only 10-12 feet, it will be neces- 
sary to shorten the stems of the luminaire to ob- 
tain an overall suspension length of not less than 
20 inches on a 10-foot ceiling or more than 33 inches 
on a 12-foot ceiling. The luminaire can be mounted 
within a foot of the ceiling if necessary on ceilings 
of 8-10 feet, although some utilization efficiency 
and diffusion will be sacrificed. Since a rather close 


spacing will be necessary to obtain the high levels 
of illumination required, it is recommended that 
the luminaires be mounted in continuous rows to 
keep the apparent number of individual luminaires 
at a minimum and prevent the final installation 
from appearing to be a forest of fixtures suspended 
from the ceiling. If, for example, an area of 40-45 
square feet per luminaire is required, a Spacing of 
4% by, 10 feet is more desirable than 6 by 7 feet. 


Glass Panel Provides Diffusion 


To obtain a perfectly uniform distribution of the 
light the spacing between rows should not exceed 
the mounting height of the luminaire, although a 
reasonable degree of uniformity can be obtained 
with a slightly wider spacing. If the mounting 
height of the above example is to be 9 feet, it will 
be necessary to use a 5 by 9-foot spacing to obtain 
uniformity. The luminaires should always be 
mounted parallel to the working edge of the board 
for maximum shielding and diffusion since the 
ribbing in the glass bottom panel provides shield- 
ing and diffusion only in perpendicular directions. 


A totally indirect fluorescent lighting installation 
using continuous, inverted trough-like luminaires 
suspended about 2% to 3 feet below the ceiling rep- 
resents the ultimate in well-diffused, high-quality 
illumination. Such installations are rather ineffi- 
cient, however, and are not practical for maintain- 
ing illumination levels of over 30-35 foot-candles. 
Although incandescent lighting systems should be 
totally indirect for satisfactory results because the 
lamp is small and has a high brightness, this rule 
does not apply to fluorescent lighting. It cannot 
be denied that totally indirect light is best from 
the quality standpoint, but much higher levels of 
proper quality illumination can be obtained with 
semi-indirect fluorescent installations. Dollar for 
dollar, the slight difference in quality is no match 
for the great difference in quantity of light. 

Ceilings of many drafting rooms in shop offices 
and industrial interiors are so constructed that the 
use of semidirect or semi-indirect commercial lu- 
minaires is impractical. In most of these cases it 
would be wise to install a suspended acoustic ceil- 
ing so that a semidirect or semi-indirect system 
may be used; but if this is not feasible, it will be 
necessary to install direct type industrial lumin- 
aires. Such luminaires should consist of a hood 
housing the ballasts, lamp holders, etc., and a por- 
celainlenameled reflector. It should be designed for 
three 40-watt lamps and should be equipped with a 
clear ribbed glass cover to improve diffusion and 
prevent direct glare. Harsh shadows and reflected 
glare may be prevented by mounting the luminaires’ .. 


directly above the working edge of the drawing’ ’<« 


boards as shown in Fig. 3. When mounted at’a 
height of 8 feet above the floor, this luminaire will 
provide an average maintained illumination of over 
50 foot-candles on the working area. 
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By R. C. Binder 


Associate Prof. of Mech. Engrg. 
Purdue University 





Applying Mobility Method 


to Linear Vibrations 


YSTEMS of analysis which enable the engineer 

to visualize what happens in a mechanical sys- 

tem under investigation have the prime ad- 
vantage of facilitating the detection of error. In a 
force-vector diagram, for example, miscalculation 
of one of the components becomes immediately 
apparent when its relationship to the other vectors 
is examined. 

Such a system is the mobility method. Starting 
with a mechanical system, the physical character- 
istics of which are known, a schematic diagram is 
drawn. Simple numerical calculations based upon 
the schematic diagram yield the desired result di- 
rectly. 

In applying the method to linear vibrations of 
mechanical elements, the same assumptions, a, b, c, 
and d stated in the article, “Applying Mobility 
Method to Shaft Vibration,” February issue, Page 
62, are made. Considering simple harmonic action, 
and using complex numbers, the relations in TABLE 
I apply. 

Linear mobility (ease of motion) Z of an ele- 


i a 


N the February issue the article, 

“Applying Mobility Method to Shaft 
Vibration,” introduced this analytical 
method which does not require differential 
equations. The present article consti- 
tutes an extension of the method to linear 

vibrations in mechanical systems 
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Fig. 2—When the frequency of vibration is equal to 
the critical, the mass displacement becomes infinite 


ment (or a group of elements) is a complex num- 
ber. The absolute value of this complex number 
is the amount of linear velocity produced by unit 
force. The angle of this complex number is the 
angle by which the velocity leads the force. Mobil- 
ity of each of the three mechanical elements is 
given in TABLE II. Conventions used in construct- 
ing diagrams are the same as those used in the pre- 
vious article (February, 1942, Page 148, TABLE III) 
with the exception that the torque vibrator is now 
a force vibrator and the angular velocity vibrator 


Fig. 1—Schematic diagram for 
simple spring-mass system de- 
picts the elements in parallel 











becomes a velocity vibrator, carrying the subscripts 
F and V respectively. 

A “force vibrator” will impress a given force am- 
plitude on any mechanical system to which it may 
be connected, regardless of the mobility of that 
system. A “velocity vibrator’ will impress a given 
linear velocity amplitude on any system regardless 
of the mobility of that system. 

A “series” connection of mechanical elements is 
one in which the same force acts through all the 
elements, while the total linear velocity across the 
combination is the sum of the velocities across the 
individual elements. A “parallel’’ connection of ele- 
ments results in the same velocity across all the ele- 


Fig. 3—A damping 
force applied to the 
system shown in 
Fig. 1 results in a 
third element in the 
parallel connection 


ments, while the force through the combination is 
the sum of the forces through the individual ele- 
ments. 

Mobility of a series combination of elements is 


Z2=2Z,42,+2,+ 


where Z,, Z, and Z, are the individual mobilities. 

Mobility of a parallel combination of elements 
is 

1 

1 1 1 
> ie aia 

The mobility method involves drawing the sche- 
matic diagram of the mechanical system and ap- 
plying the above simple relations. 

Some fundamental concepts can be illustrated 
by reference to simple systems. As one case, the 





= 


TABLE I 
Properties of Mechanical Elements 


Instantaneous 


Property Value Amplitude 


si = se Mot .. 
ae v= jos 

ai aero a= jov = —w’s 
Pie ™ F 


Linear displacement 
Linear velocity 
Linear acceleration 
Force 


spring-mass system without damping shown in 
Fig. la may be considered. An oscillating force 
F sin wt is applied to the mass. The schematic dia- 
gram, Fig. 1b, shows the elements in parallel be- 
cause one terminal of each element is the fixed point 
and their other terminals are fastened together. 
The mobility of point B is 








Since a vibrating force of amplitude F is applied at 
point B, the velocity amplitude at B is v — ZF. The 
displacement amplitude s, at point B is the dis- 
placement of the mass. 


A diagrammatic plot of displacement amplitude 
for a variation of frequency is shown in Fig. 2. 
Equation 2 shows that the mass displacement be. 
comes infinite when the denominator of §,, is zero, 
Let w» = w, at this resonant condition. Then 1 Jod = 
oeM 


u 
= Vz radians per second 


poe beh 5 
= 2 vi. cycles per second 


This illustrates a useful feature. The mobility 
of any vibrating mass and the system to which it is 
connected is infinite at a natural frequency. Equa- 
tion 2 and Fig. 2 show that when w<w, the displace- 
ment amplitude is positive. When w>w»o, the dis- 
placement amplitude is negative. The mobility 
changes sign when passing through infinity. This 
fact is sometimes useful in calculating the natural 


Fig. 4—More complicated systems of springs and 
masses are easily solvable from the schematic diagram 


frequencies for complicated systems. 

Assuming the mass weighs 20 pounds, and the 
spring is such that a force of 1 pound would give 4 
spring deflection of .005-inch, the natura! frequency 
is 

2 [386 
fo= 95 V20(.005) 


fc=9.9 cycles per second 


Considering the case in which the mass in Fig. 14 
rides on an oil film, the viscous drag of the lubricant 
gives rise to a resisting force. It is assumed that 
this resisting force equals some constant C times 
the linear velocity. The responsiveness r of the re- 
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sistor is the reciprocal of C. The schematic dia- 
gram for this case is shown in Fig. 3. Mobility at 


point B is 
1 
= a TE gy 4d a oe op a ew wee (4) 
Zs — 1 om 4 1 
jol | r 


Since the denominator in Equation 4 will never 
be zero, the displacement amplitude will always be 
finite. The amplitude may be large in the region of 
the natural frequency. 

Many important practical cases involve the vibra- 
tions of more than one mass and one spring. To 
illustrate the general method of attack for these 


TABLE II 


Mobility of Elements 


NE 5126 Ae th Sep aera mene ea maiaren Ge awadire Z=jol 

REE eee eee Te ee eee ee rere ee Z=— ~ 
wm 

ere ee ee eee 


more complicated problems, the system shown in 
Fig. 4a with two masses, three springs, and no 
damping will be considered, assuming that an oscil- 
lating force F' sin wt acts on mass No. 2. 

Referring to the schematic diagram in Fig. 4b, 
the mobilities at the various points can be calcu- 
lated by using the relations for series and parallel 
connections. 





a So 
, o.y 
jel j 
? i 
Zn=jol,+ 4 1 SA eer ane ates ener enenns (5) 
jel, j 


Continuing through the system, the mobility at 
point C becomes 


jolL,l,(1 — o*l,m,) +102) _.6 


Ze= ~ (1—*m,1,) (1, iat w*1,1,m, = a ) + Ll, ae w*l,l.m, 





In order to simplify illustration, the case may 
be considered in which the masses are identical 
and each spring has the same compliance. Then 
l, =1, = 1, = land m, = m, = m, and Equation 
6 becomes 


NU oh... re (7) 


°~ [1—e'm1] [3 —«'lm] 


Natural frequencies are determined by making 
Z. approach infinity, or simply setting the denom- 
inator of Equation 8 equal to zero. The two natural 
frequencies f, and f, are then 


a kk hy 
f= or Vim cycles per second 
j,=- : 1 d (8) 
a= io CYCISE DET SOCONE ~ < 2.6:5.6.505s 0400 
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If each mass weighs 10 pounds, and the compli- 
ance of each spring is .01-inch per pound, f, = 17.1 
cycles per second and f, — 9.9 cycles per second as 
the natural frequencies of this system under the 
conditions stated in the foregoing. 


Behavior of the system can be studied further 
by calculating the ratios of the displacement ampli- 
tudes of the two masses. Let s, be the displace- 
ment amplitude of mass No. 1, and let s, be the 
displacement amplitude of mass No. 2 in the system 
of Fig. 4a. 

Referring to Fig. 4b, F is the force amplitude at 





Fig. 5—Proper spring selection makes possible the 
balancing of large masses by means of small com- 
pensating masses of predetermined frequency 


point C. The velocity of point C is thus v. = 
Z.F ; v,. is the velocity of mass No. 2 (parallel con- 
nection). Then 


The next step is to calculate s,. Velocity of point 
B equals velocity of point C. Then v, = v,. The 
force through point B is 

Vs _ Sol” 


sai Dall "Mamie 


The velocity of point A is 





ZsZcF 
Va=— oF. 
Therefore 
tp TE Hewctanveniettcevietiecpeanae (10) 
‘ j0Z 


From Equations 5, 9 and 10 


5; 


~ ee on (11) 
S, Zn 2—w’ml 


Equation 11 gives the ratio of the displacement 
amplitudes for any frequency ». If the two natural 








frequencies are inserted in Equation 11 two values 
of the ratio s,/s, are obtained: 
8; 


s 
8, 8, 


=-1 


The condition that s,/s, — + 1 means that the 
two masses move in the same direction through the 
same distance. The middle coupling spring, Fig. 4a, 
is not stretched or compressed in this process. The 
condition that s,/s, == — 1 means that the two 
masses move through the same distance but in op- 
position to each other; the motion is wholly sym- 
metrical with respect to the midpoint of the coup- 
ling spring. Therefore, there are two “natural 
modes of motion,’ each with its corresponding 
natural frequency. 


Causes Undesirable Vibrations 


A machine or machine part on which a steady 
alternating force of a certain frequency is acting 
may be subject to obnoxious vibrations, especially 
when it is close to resonance. A practical method 
of eliminating such undesirable vibrations lies in 
the application of a suitable vibration absorber. 

In Fig. 5a is a large mass m,, aS a machine part, 
with an alternating force F' sin wt acting on it. The 
vibration absorber consists of a comparatively small 
mass m, and a spring of compliance /, connected to 


Displacement 53 — 


1) 


Frequency ao 


Fig. 6—Resonance diagram indicates the manner in 
which displacement approaches infinity as the fre- 
quency approaches the critical 


the large mass. The displacement. of mass No. 1 
can be made equal to zero by a suitable selection of 
m, and l,. The schematic diagram is shown in Fig. 
5b. 


The displacement amplitude of mass No. 1 is 


Vc 


Since the velocity of point B equals the velocity of 





point C, the force F,, acting through spring No, 2 
is calculated as follows: 


Vsn—=VUc= ZnFr=—ZcF 
ZcF 
cit 
The force acting through spring No. 2 acts on mass 
No. 2. Then 


gp UN = Zale 
wes je = joZy 


Ratio s,/s, then becomes s,/s, = Z,/Z, and 


_ 1 
Equation 12 shows some important and prac- 
tical features. While the small mass No. 2 may 
vibrate with an amplitude s,, the amplitude 8, of 
mass No. 1 equals zero when ol, — 1/wm, = 0, or 


At a certain frequency, mass No. 1 does not 
vibrate if 1, and m, satisfy Equation 13. 


Practical Examples Considered 


Considering the case of a mass weighing 1000 
pounds acted upon by a vibrating force having a 
frequency of 20 cycles per second, if this is a reson- 
ance condition the vibration may be undesirable. 
The vibration can be absorbed by a smaller mass- 
spring system in which 1, and m, satisfy 


Lm,.= 


— 
(2720)? 


If the smaller mass weighs one pound, a spring of 
compliance of .0244-inch per pound is required. 

Previous examples involved an impressed force 
amplitude F independent of the frequency ». Ant 
other technically important case is that in which F 
is proportional to w*?. Cases of this kind are en- 
countered in studies of the critical speeds of rotating 
machinery. 

As an illustration, a simple beam on two supports 
and carrying an unbalanced motor in the middle 
will be considered. While operating, the motor axle 
experiences a rotating centrifugal force mud, 
where m is the mass of the unbalance and d its 
distance from the center of the shaft. This rotat- 
ing force can be resolved into a_ horizontal 
component mw?d cos wt and a vertical component 
Mw?d sin wt. Assuming that the beam is stiff in the 
horizontal direction but flexible in the vertical, the 
system is simply a mass m (the motor) connected 
to a spring (the beam) free to vibrate vertically. 

Disturbing force amplitude is mw2d, which is dé 


(Concluded on Page 134) 
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Basic 


Selecting Screens 
By John W. Greve 


are called upon to perform exacting tasks for innumerable 

machines. In aircraft, tanks and other motor-driven 
military equipment, screens protect vital fuel and lubricant supply. 
Powder for shells, ingredients for making steel, materials for the 
preparation of aluminum involve screen applications and are typical 
of the wide utilization in equipment and processes. 

Fundamental considerations that are helpful in applying 
screens will be presented in this article. Unfortunately, however, 
there are no rigid criteria that can be applied for the final selec- 
tion. Experience and laboratory tests are often needed. Resist- 
ance to corrosion, abrasion, vibration or other destructive forces, 
and ability to run over rolls at high speeds as in Fig. 1, are require- 
ments for many applications. In considering a particular case the 
type of screen, metal, mesh and shape of opening often becomes an 
involved problem. 

General screening processes fall into four groups: Straining 
for removing sizable particles from liquids, filtering for separating 
all solids from liquids, sizing for grading materials, and washing 
as in the cleaning of materials or recovery of products. Other ap- 
plications not classified as screening such as ventilators, guards, 


} \ ) HETHER wire cloth, perforated metal or other types, screens 





Considerations 


Fig. 1—Severe operat- 
ing conditions involv- 
ing corrosive action, 
high tension, wear and 
flexing over rolls are 
withstood by fourdrinier 
screens on wet end of 
paper machines 


Fig. 2—Assortment of strainers used 
for aircraft in the fuel tank, in the 
line between tank and carburetor, 
in the carburetor, and in air intake 


and products will not be treated. 

To meet requirements of most 
commercial applications, over 8000 
specifications of the wire cloth 
type of screen material are avail- 
able. When those for other types 
such as perforated metal, expand- 
ed metal, electroformed screens, 
bar screens and link screens are 
added, an impressive selection pre- 
sents itself to the designer. 

Size of opening is probably the 
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primary consideration in applying 
screens, this being governed by the 
necessity of passing the maximum 
size of material permissible. For 
wire cloth the opening is determined 
from the diameter of the wire strands 
and the mesh or number of strands 
per inch. Frequently there is a dif- 
ference in mesh specification if the 
fines are the salvage material or if 
they are the waste product. If a high 
efficiency is desired in the oversize, a 
slightly larger opening in the screen 
cloth is used than if the reverse con- 
ditions were true. Also, tor instance 
in vibrating screens, the angle of op- 
eration will allow the use of a larger 
opening because the inclination of the 
surface reduces the clear opening. 
The degree to which this is effective 
varies with the pitch, action of the 
screen unit and the nature of the ma- 
terial. These considerations do not 
apply, however, to pressure filtering 
which will be discussed later in the 
article. 


In TABLE I are shown normal or 
market grades of square-mesh wire 
cloth. Square mesh indicates that 
the size of openings, or in other words 
the wire count, is the same in both 
directions. This is in contrast to ob- 
long mesh and other weaves of cloth. 
Being stock grades the wires listed 
should be selected wherever possible. 
Weights of cloth for steel, copper, 
brass and monel are given. For 
special alloys not shown in the table, 
TABLE II shows weights of common 
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Fig. 4—Drum screen has sectional elements giving support to the 
screens and facilitating maintenance. Screens are backed by heavy 
wide-mesh wire cloth 


Mesh 
(count 


alloys in percentage of plain steel from which the 
weights of other screens may be calculated from 


the values for plain steel listed in TABLE I. 


TABLE I 


Market Grades of Wire Cloth 


Diam- 
eter Width of 
of Wire Opening 
(inches) (inches) 
.063 .437 
.054 279 
.047 .203 
.041 .159 
.035 182 
.028 .097 
.025 .075 
.023 .068 
.020 .051 
.018 .045 
.017 .039 
.016 .034 
.014 .028 
.013 .020 
.010 .015 
.009 .O11 
.0075 .009 
0065 .009 
.0055 .007 
.005 .006 
.0045 .006 





Open Weight per square foot —— 
Area Plain Pure 80/20 Monel 
(per steel copper Brass metal 
cent) (pounds) 
76.4 .512 .580 .566 574 
70.1 .567 .643 .627 .636 
65.9 576 .653 .637 .646 
63.2 549 .622 .607 516 
62.7 .481 545 .532 540 
€0.2 .411 .466 .454 461 
56.3 .412 .467 .455 .462 
56.0 .384 .435 .424 431 
51.0 372 .422 .411 417 
50.7 .345 391 381 .387 
48.3 .348 .394 .385 .390 
46.2 .344 .390 .380 386 
44.2 .318 .360 .351 307 
37.1 .348 .394 .385 .390 
26.0 .276 313 .305 310 
30.3 .284 ae .314 319 
320.5 at .269 .262 .266 
33.5 191 .216 211 .214 
31.4 .169 192 .187 190 
30.1 .158 179 175 177 
30.3 .142 161 .157 159 


Weaves other than square mesh are applied to 


advantage in special equipment. 


If fibrous mate- 


rials, for instance, are being screened, oblong mesh 





Fig. 





3—Disk strainers having soldered gaskets and self-edge for 
strength, seal, and prevention of raveling 


is usually employed. For such weaves 
the mesh is expressed by the count in 
both directions, lengthwise count be- 
ing first, ie., 20 40 mesh means 
twenty openings per linear inch 
lengthwise and forty across the cloth. 
Principal weaves are: 

1. Plain: For large majority of ap- 
plications. It is simplest, most inex- 
pensive and has a high percentage of 
open area with consequent high output. 

2. Twill: For strength and wearing 
qualities. It is firm in texture, each 
wire being locked by cross wires, pre 
venting uneven openings from severe 
service. Used to advantage where 
formed or shaped screen is needed. 

3. Plain Dutch: For filters where 
filtering and strength properties are 
essential. Often it is used instead of 
backing a plain weave with a stronger, 
coarser mesh. This weave possesses 
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TABLE II 
Weights of Metals Compared with Plain Steel 


Metal Relative Weight 

(per cent) 
Pure iron ....-- +. - ee ee eee eee eee ee ee eee 100.22 
High brass (70/30) ....----..eeee eee eeeee 108.73 
Commercial bronze (90/10) ..............- 112.25 
Phosphor bronze (Grade A)..............+: 113.09 
Everdur and olympic bronze................ 108.89 
UE eee ee 112.84 
Stainless steel (18/8) .............-..+-0es 100.98 
eae eee ere 104.45 
MUMOMTOME Vi ... 20. es ec cece eee c cece cece eens 106.54 
Aluminum (X-56-S) ........ eee eee cece eees 34.17 


high capacity. 

4. Dutch Twill: For filtering. Combines 
the capacity of Dutch weave with the pliabil- 
ity of twill for forming. 

5. Oblong Slot: Used for high-capacity 
screening. Freedom from clogging and blind- 
ing makes it useful for fibrous, wet or corro- 
sive materials. 


Other weaves, though not as common, are adapt- 
able to special problems. They include: Double 
weave and cabled weave, using variations of mul- 
tiple strands for flexibility; square wire weave 
where straight-sided mesh and sharp surface are 
desirable; rolled weave where (aside from setting 
the mesh) a flat surface is needed for ease in 
cleaning or for backing another screen; link weaves 
where screen acts as a belt in conveyors. 

Any ductile metal or alloy may be woven into 
wire cloth. Selection of the metal depends both 
on the strength required and the resistance to at- 
tack by corrosion, wear, etc. Principal metals 
used and their properties are: 


1. Aluminum: Used where light weight 
and resistance to attack by nitric or sulphuric 
acids are required at ordinary temperatures. 

2. Brass: Used where higher: strength and 
hardness are required than obtainable with 
copper. It is not resistant to some acids and 
ammonia. 

3. Commercial bronze: Used where more 
Strength and flexibility are required than ob- 
tainable with copper. 

4. Copper: Used only where chemical and 
electrical conditions require. It is resistant 
to dilute sulphuric and hydrochloric acids but 
is attacked by ammonia and nitric and other 
oxidizing acids. 

5. Everdur: Developed for structural and en- 
gineering uses, it has the strength and fab- 
ricating qualitites of steel combined with re- 
sistance to rust. Corrosion resistance is equal 


Fig. 5—Pressure filter press utilizes wire screens to 
support textile filtering element 


Fig. 6—Three-deck vibrating screen separates four 
sizes of material in one operation. Device shown in 
insert is used to clear fine mesh screen, vibrations of 


costly through uneconomical use of material and 
type of equipment needed in manufacture, have 
wide use especially for drum screens and where 
unsupported sections must retain a certain amount 
of rigidity or conform to accurate shape. Because 
percentage of open area is less than for wire screen, 
perforated screens necessarily do not have as great 
a capacity. With respect to sizing, however, ex- 
tremely accurate results can be obtained without 
danger of variations through abuse. Holes may be 
tapered for self-cleaning, minimizing dangers of 
clogging. In sanitary equipment this type of 
screen is easily cleaned. 








to copper and it can be satisfactorily fusion 
welded. 

6. Iron and steel: Used where economy 
and strength are necessary. Acids and alka- 
lies limit and restrict their application. Iron 
is the more resistant to alkaline solutions. 

7. Monel: Used largely in the chemical and 
food industries. It combines strength with re- 
sistance to abrasion, corrosion, impact, fatigue 
and high temperatures. 

8. Nickel: Used in salt and alkaline solu- 
tions, steam, food and dairy production of low 
acidity. Has high resistance to corrosion and 
freedom from contamination. It is not highly 
resistant to nitric, sulphuric, chromic acids. 

9. Phosphor bronze: Used where superior 
qualitites than obtainable with commercial 
bronze are necessary. 
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which cause hammer blows — 


10. Stainless steel: Used where ultimate 
in corrosion resistance and high ductility are 
required. 


Perforated or stamped screens, although more 



















Strainers, when used to prevent foreign par- 
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Fig. 7—Transverse vertical section of a screen mount- 
ing for a vibrating screen. Wire is bent to engage ten- 
sion clamp. Crown strip has rubber nose 


ticles from causing damage in a fuel or lubrication 
supply line, require sufficient screen area (to pre- 
vent possible blinding) and corrosion resistant 
metal in addition to proper size of opening. Suf- 
ficient strength in the strainer as well as adequate 
support are also necessary. Increased area of 
openings may be effected by funnel-shaped filters, 
other extended shapes, or enlarging the cross 
section. 

If possible, strainers should be applied so that 
they will be self-cleaning. In other words, flow 
should be against gravity with an ample-volume 
sump that will not become agitated. In Fig. 2 is 
shown a group of aircraft screens that are typical 
of this type of application. They are aluminum, 
monel, stainless, brass or copper strainers. For 
processes where gravity straining is necessary, 
ample area in the screen must be provided or pro- 
visions for cleaning or agitating become necessary 
to prevent blinding. 

Usually small strainers are gasketed and soldered 
for strength and ease of assembly. Two types of 
gasketing are shown in Fig. 3. When forming is 
necessary, twilled weaves are selected because of 
their ability to deform without undue change in 
size of mesh openings. Forming, however, pref- 
erably should be a minimum. Cloth in large strain- 
ers, Fig. 4, should be backed by a course support- 
ing cloth to prevent bulging, resulting in clogging 
or otherwise erratic operation. 

When a considerable quantity of fluid is passed 
through a screen the problem of pressure drop be- 
comes important. In view of the fact that the ef- 





Fig. 8—Two methods of clamping screens where mount- 
ing strips are needed. Design at right shows screen 
mounted in a removable panel 











fective orifice coefficient of wire cloth may be less 
than 50 per cent, it is desirable that the total net 
open area of the strainer be at least twice that of 
the pipe in which it is installed. 

Pressure filtering of fluids containing suspended 
solids involves special considerations in that the 
screens become merely supports for a cake which 
forms on them. Selection of the cloth is influenced 
by the pressure, temperature and the corrosive 
action of the materials handled. Some plate-type 
filters utilize wire cloth for backing textiles as in 
Fig. 5. Filter screens are usually gasketed in a 
sewed frame of canvas, in soldered or brazed metal, 
or in vulcanized rubber. In addition to sealing the 
filter against leaks, gaskets prevent “ragging out” 
of the wire cloth and facilitate handling. Deter- 
mination of proper cloth to utilize is a subject for 
laboratory investigation and recommendation of 
the cloth manufacturers. 

Lately there have been instances where wire 
cloth has been used to replace alundum, carborun- 
dum and porous metal filters. It has the advan- 
tages of being light in weight, not fragile, and 
readily removed for cleaning. In some instances 


TABLE III 
Typical Capacities of Vibrating Screens 


Square Opening Capacity 


(inches) (tons per sq. ft. per hour) 

Wy 34 
4 1% 
% 2 
3% 3 

et 3% 

1% 4 

2 5 


filters utilize two concentric cylinders of wire 
cloth with glass wool, shredded metal or other 
fibrous material filling the space between the cyl- 
inders. 

Vibrating screens, as in Fig. 6, are universally 
used for grading, washing or drying. There are 
two general types of such equipment, horizontal 
and inclined, the latter being 25 to 35 per cent more 
efficient. Flow of material through horizontal 
screens is induced solely by the vibrations of the 
unit; that through inclined ones is assisted by 
gravity. In a counter-flow method, however, the 
vibrator opposes the direction of flow. In this 
type blinding is more critical, making the depth 
of material on the screen as well as the mesh and 
wire gage of the screen itself more important. Be- 
cause inclined screens have a tendency to roll par- 
ticles, they will screen more odd shapes. 

Screens for vibrating units are usually designed 
to carry an average depth of material of four times 
the mesh opening. Typical capacities are shown 
in TABLE III. So many variables enter into a de- 
termination of capacities, however, such as density 
of material, nature and character of particles and 
percentage of material that passes through the 
screen that this table is presented only to show 
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relative capacities of different size screens. 
Amplitude of vibration is important for proper 
operation. Too slow a rate results in decreased 
capacity and too fast a rate passes some material 
that would otherwise be screened. For screening 
gravel, for instance an amplitude of vibration of 
y-inch is typical for %-inch screen openings. 
Smaller or larger openings require proportionately 
smaller or larger amplitudes for efficient operation. 
As meshes exceed 300 the extreme fineness of par- 
ticles may result in their being “air borne’’ with 
the result that they will not pass through the 
screen. Reduced inclines and smaller amplitudes 
of vibration are then indicated. Fine screening of 


Fig. 9 — Spring- 
tensioned clamp 
for accurately 
controlling ten- 
sion on screen 


= ——s 


SESS ES 


Spring loaded even though 
tens: c/ > ° ° 
eset slight stretching 
occurs 


wet materials requires vibration to break up capil- 
lary attraction in addition to utilizing motion for 
passing the material. 

If moisture content of the material is high, 
slotted openings in the screen would probably re- 
duce blinding, provided material is fairly uniform 
in size and does not contain slivery particles which 
would be objectionable in the finished produc 
passing through the screen. If the use of square 
mesh cloth is necessary, light grade of wire should 


be considered. 
Following is a brief tabulation of typical speci- 
fications for sizing screens. 


1. Heavy abrasive materials: Screen open- 
ings 4 inches and over of cast manganese or 
high-carbon steel plates. 

2. Coarse sizing nonabrasive friable mate- 
rial: Screen openings 2 inches and over of 
wire cloth in flat top weave of either oil-tem- 
pered or spring steel. 

3. Heavy or abrasive materials, wet or dry: 
Screen openings %-inch and over of oil-tem- 
pered wire. 

4. Damp nonfingery shaped material: 
Screens of a relatively light wire with long- 
slotted openings. Relative length of slot de- 
pends on weight of overload and possibilities 
of openings being spread by wedging action. 

5. Fine mesh sizing, dry or wet: Screen 
down to 50 mesh of plain steel wire provided 
no chemical action would take place, other- 
wise an alloy wire. Below 50 mesh, stainless 
Steel or monel is preferable for mechanical 
reasons if chemical considerations permit. 


Many fine powders, particularly those in the 
starch family and some damp materials such as 
fine fire clay, stone dust, etc., handle better on 
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silk bolting cloth than on steel. This likewise is 
true in a number of cases where serious blinding 
occurs with near-size particles. Silk distorts slight- 
ly, permitting the particles to work through. Fur- 
ther, silk is used frequently on abrasives where, 
because of the difference in coefficient of friction, 
better service than that obtainable with metal cloth 
is obtained for garnet, emery, etc. Silk will not 
stand up, however, under heat. Where high tem- 
peratures are involved steel cloth is satisfactory as 
high as 700 degrees Fahr. Brass or bronze is not 
useful in the range of 250 to 300. 

Mountings for screens in vibrating units are 
more important than for others. Considerable re- 
search has been done by manufacturers of cloth 
to develop effective mountings that will properly 
support the cloth and produce necessary tension 
and crown. The cloth must be stretched taut or 
drum tight, the amount depending on the load and 
restricted by nature of the screen. Insufficient ten- 
sion, resulting in whipping, is troublesome. In ad- 
dition to materially shortening the life of the 





Fig. 10—Fabricated strainer for which screen was 
produced by electrolytic method 


screen through fatigue, flexing causes near-size par- 
ticles to blind the openings. 

When the cloth has sufficient strength, it is 
usually bent hook-shape on the edge and the ten- 
sioning clamp bars engage this hook. If the cloth 
does not have the strength, strips are attached 
along the top and bottom of the edges and bolted 
through. These strips then are attached to the 
clamping devices. Typical methods of tensioning 
are shown in Figs. 7, 8 and 9. 

Crown affects both operation and screen life. 
It is usually obtained from strips spaced longitu- 
dinally under the screen and supported from the 
cross members of the frame as shown in Fig. 7. 
Sometimes crown strips are supported from above 
by adjustable links. Where rubber can be used 
without affecting the screen or material and with- 
out being affected by them, the crown strips have 
rubber nose pieces to cushion the screen and pro- 
tect it from abrasion. Screen life is greatly in- 

(Concluded on Page 128) 





Fig. 1—Required thickness 
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Determining Plate Thickness 


By Joseph Marin 


Pennsylvania State College 


TRESS analysis of thin plates subjected to 

lateral loads, found in many machines and 

structures, shows they are subjected to a com- 
bined state of stress. As in the previous articles 
of this series', the combined stress effect will be 
considered and the thickness of plates determined 
by taking into account the influence of stresses in 
more than one direction. For this purpose the dis- 
tortion energy theory will be used. In addition, de- 
sign charts will be presented for the convenience of 
the designer. This makes readily possible the se- 
lection of thickness of plate required for a given 
loading. 

Thin plates have received the attention of many 
investigators and several books have been written 
on this subject”. The equations for the stresses used 
in the present discussion are based on these in- 
vestigations. The stresses are expressed in terms 
of the dimensions and of the loads acting on the 
plate. 

In applying the distortion energy theory, the 
limitations of the design charts discussed later 
should be mentioned. Plates laterally loaded will 
be considered, because other types of loading in- 
troduce new problems such as failure by buckling 
due to compression in the plane of the plate. Ex- 
amples of plates in which the deflections and thick- 


1“Designing Shafting for Static or Fatigue Loads,” Au- 
gust, 1941; “Safe Speeds for Flywheels,” January, 1942; 
“Designing Short Beams,” February, 1942. 

2 The most recent book on plates is Theory of Plates and 
Shells—S. Timoshenko, McGraw-Hill Book Co., 1940. 


ness are small also will be treated. For this reason, 
the design charts show maximum thickness to 
radius ratios of one-tenth. By considering thin 
plates, only the bending stresses need be analyzed; 
shear stresses may be neglected since they are small. 
The number of examples treated is limited since 
there are too many shapes of plates and types of 
loading to include charts for all. Thickness of plates 
will be based on strength only. 

1. RECTANGULAR PLATE SUBJECTED TO BENDING 
MOMENTS ALONG THE EDGES: For the plate shown 
in Fig. 1, M, and M, are the moments per unit 
length. Then the bending stresses on the face of 
the plate and in the plane of these moments are 


ga 8M 


? 


where ¢ is the thickness of the plate. The distor- 
tion energy for an element subjected to stresses 8, 
and 8, is 


V=k(S,°—S,8,+8,’) 


where k is (1 + m)/3E, m is Poisson’s ratio and E 
is the modulus of elasticity. 

Since the stresses are the same for all points on 
the surfaces of the plate, the distortion energy will 
be the same for all points. From Equations a and 1 
its value is 


van (8) (ae 


The allowable value of V is 


Vw=ksS 


where S,, is the working stress. 
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Equating the value of the distortion energies from 
Equations b and 2, the required thickness of plate is 


The critical element will be, by calculus, the one 
for which V is a maximum, or for dV /dx 
From Equation e, this is for values of 


M, \ {(1—L+T- 
t= g, )y a ) FRR ee eee ote ers (3a) 
or 
M, "na : 
:= (* )y . ) Pieter GS (3b) 


where L — M,/M, and L, = M,/M.,,. 
By selecting values of J and L, from 0 to 1, all 


Fig. 2 — Left — 

Thickness ratio for 

circular plates us- 

ing Poisson’s ratio 

of .3, fixed at edge 

and uniform 
ly loaded 


Fig. 3 — Right — 
Thickness ratio for 
simply supported 
circular disk, uni- 
formly loaded 


possible ratios of the moments are considered. Plots 
of Equation 3 are shown in Fig. 1 from which the 
plate thickness can be obtained for a given load 
ratio. 

Circular plates are employed in many machines 
as diaphragms, pistons, cylinder heads and boiler 
heads. An approximation of some cases of circular 
plates is given in the following examples. 


2. CIRCULAR PLATE FIXED AT EDGE AND UNI- 
FORMLY LOADED: A plate fixed at the edges and uni- 
formly loaded is shown in Fig. 2. Bending stresses 
at a point a distance r from the center are shown 
by the following: 


Load Ratio (M/5,a*)—— 
8 S 
3 


8 
8 


3a? 2 
8,=Fa_ | 3+m) 77 (+m) =A(Kka?—1)..... (c) 


3a’*q r ‘ 
8,= Be) | Gm+y (1t+m) |=Acee*—2). .(d) 


i 





1+m>™= 14m 


where 
i Pat 
_ 3a°q > 
A= St (1+m) S 
3+m 3m+1 : 


«= r/a, q = the load per unit area and a = the 
radius of the plate. 

Placing values of the stresses from Equations c 
and d in Equation 1, the distortion energy for an 
element at a distance r is 


eTh 


fore 
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V=kA'la'(k,—k,k, +k.) —k,ka? +1) 


k +k. 
VoK —kk.+k) 


Placing these values of x in Equation e the values 
of V are, respectively 


04 


Plate Thickness Ratio (t/a) - 


Fig. 5—Below—Plate thickness for annular disk with 


moments at edges 





Fig. 4—Below—Variations in plate thickness ratio for 
circular flange in pure bending 
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" 3qa’ \2 
V" (max) =k ( St? 





. 2a [3(1—2m+m’) 


For all possible values of Poisson’s ratio V" mes) 
is greater than V” 2). By calculus the maximum 
value of V is given by Equation g. The value of V 
at the outer boundary of the plate must, however, 
be considered by placing x — 1 in Equation e. This 
gives 


3 qa 
Vir=ay =k (+ # 


A comparison of this value with that in Equation 
g shows that it is greater for all possible values of 
Poisson’s ratio. Equating the value of V from Equa- 


Fig. 6—Plate thickness ratio for circular plates fixed 
at edge and loaded uniformly in central area 


tion i to its allowable value in Equation 2, the plate 
thickness is defined by 

a 2 
= v5." 


t 
a a 
Fig. 2 shows the variation of this plate thickness 
ratio, t/a, with loading for a value of m = ode 

3. CIRCULAR PLATE SIMPLY SUPPORTED AT EDGE 
AND UNIFORMLY LOADED: If the plate in the previ- 
ous example is supported, as shown in Fig. 3, the 
bending stresses are 


2 2 


_ 34qa 
a= 


s.= 20 3+m[1-(+)'(S2")] 


Using these stress values, the value of the distortion 


a’ 


[ 3+m) (1- 


Fig. 7—Thickness ratio for circular plate with con- 
centrated loads as indicated 


energy is, from Equations j and k 


3qa’ 
8t? 


(3+4m+m’) 427+ (7+2m+7m)2* | 


v=k( ‘[3+m)*- 


Determining the maximum value of V by calculus 
and considering the values at the boundary, the dis- 
tortion energy is a maximum for x — 1, x = 0, 
or x = [2(3 + 4m + m?*)/(7 + 2m + Tm?)]% 
The absolute maximum is for x — 0 at the center of 
the plate. The value of this energy is, from Equa- 
tion 1 


3qa* ) ‘ 
= ( 3t (3+m) 


Substituting this value of V for V,, in Equation 2, 
the thickness of the plate is defined by 


oS > ees 


a VSw 
Equation 5 is plotted in Fig. 3 for a value of 
% = 3. 

4. PurE BENDING OF A CIRCULAR FLANGE: The 
pure bending of a circular flange is shown in Fig. 4. 
At any distance r from the center, the moment 
along the edge (M per unit length) produces bend- 
ing stresses of magnitudes 


- ( 2.) sie ( a. 's 
S,=c C+ r Js S,=c | ¢ r 


where 


M 





C= 


(1+m)+ 2~(1—m) 
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ce.=(1+m),c,=(1—m) 


The distortion energy for the element at r is given 
by Equations 1 and n. Its value is 


V=ck (c? =) eee ee ee (o) 





By inspection of this equation, V is a maximum 
when r is a minimum, or forr — b. That is 





“ =ck (0+ se ) ee  eucatasus (p) 


(max) 


Equating this equation to the allowable value V,, = 
kS,,2, the plate thickness is 





(1+m)+ ( = (1—m) 





= 4 yy —36[(1+m)? +3(11— -m)?] .. (6) 
‘on- a Suwa’ 


Fig. 4 shows the variation in the plate thickness 
for different ratios of b/a and for a value of m = .3. 

5. CIRCULAR PLATE WITH CENTRAL HOLE SuB- 
JECTED TO BENDING MOMENTS ALONG THE EDGES: 
There are several engineering constructions in 
which circular plates with central holes are used, 
for example, Kingsbury thrust-bearing plates; 


us diaphragms in telephones, loud-speakers, steam tur- 
is- bines, piston heads and cylinder heads?*. An ex- 
0, ample of this type of plate is illustrated in Fig. 5. 
%4 For this problem the bending stresses are 
of 
a- ; 

I a TERE Oe ATT Aone (q) 

; 

8,=c: _ A 3 PE PE Pee ere ee ee ee (r) 

1) 





*For a discussion of various cases and for some design 
2 charts using the stress theory see “Stresses and Deflec- 
‘ tions in Flat Circular Plates with Central Holes’—A. M. 
og and G. Lobo, Transactions A.S.M.E., 1930, Page A.P.M. 


*“Stress and Deflection of Rectangular Plates’—I. A. 
Woitaszak, Transactions A.S.M.E., Volume 58, 1936, Page 
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Fig. 8—Thickness ratio for simply supported circular 
plate with concentrated loads as shown 
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where c’, and c’, are the following 





or — 6(a’Ma—b'M») 
. = t?(a*— b*) 

. c _ 6a*b*( Ma — Mo) 
7 t*(a*— b*) 


Proceeding as in the above examples, the distortion 
energy for an element at a distance r is, using 
Equation 1 


3c; 
v=k(c: + — ) id vaca bd bhudh loca eh ns ew aad (s) 


The maximum value of V is, by inspection, for a 
minimum value of r, or for r = b. That is 


3c’: 
V cman =F} (c: + z ) Fase Ce SO ee HOSE Oe His (t) 


The plate thickness can now be found by equating 
the right-hand sides of Equations t and 2 or 


i= | ) 3—6R+4R’--2 +4 4 i 
y Sw 1—R’ ( R RF’) 


where R = M,/M, = b/a. The plate thickness 
values, given by Equation 7, are plotted in Fig. 5 
in terms of the load ratio R which is also the ratio 
b/a. 

Other types of loading on circular plates may be 
considered in a similar manner but some problems 
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Fig. 9—Thickness ratio for uniformly distributed load 
over central area for simply supported circular plate 





become involved. Figs. 6 to 9 give design charts for 
circular plates loaded and supported as indicated in 
the figures. For purposes of simplification the 
stress theory was used for these charts. Diagrams 
for rectangular plates have been presented by 
Wojtaszak‘. For plates of other shapes and loadings, 
diagrams similar to those given in this paper can be 
constructed. 
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DAPTATION of plastics to numerous machine designs 


necessitates careful study of cost factors. 


On a pound 


basis, some plastics may appear to be expensive compared 


with metal equivalents but, when total production costs are 
analyzed, advantages will become apparent in speed of produc- 
tion and minimum number of finishing and handling operations. 


Fig. 1—Gears utilize both molding 
and machining for economical pro- 
duction and specifibation 


The majority of plastics are shaped into finished parts by 


molding under pressure. Before production starts 
however, there are costly molds to make and, in 
some cases, valuable time is lost before the molds 
are ready for use. Under some circumstances it is 
more economical to produce pieces by machining or 
punching operations rather than by molding. Often 
for various reasons a combination of molding and 
machining proves best, as illustrated by Fig. 1. 
The merits of each operation will be apparent from 
the comparisons to follow. Cost factors involved 
in the molding and machining of plastics are 
analyzed, typical problems compared and solutions 
offered. 


MATERIAL Costs: Representative costs of molded 
plastics are shown in TABLE I. Cost per cubic inch 
is based upon the maximum possible range as 
shown in the first and second columns of the table 
and does not necessarily represent highest and low- 
est costs for each group. Costs for molded pieces 
are of course determined by 


Material cost = Density X Price X Volume 


= 62.4 X Specific gravity X 
Price X Volume 


where density is in pounds per cu. ft., price is in 
dollars per pound, volume is in cu. ft. 

For injection molding, as much as 25 per cent 
must be allowed for scrap loss in sprues and run- 
ners, though the darker, opaque thermoplastics may 
be reground and molded together with first run 
stock. Compression molding of thermosetting ma- 
terials has lower scrap loss than injection molding, 
usually less than 5 per cent. Ordinarily this scrap 


TABLE I 


Cost of Plastic Materials 


Specific 
Gravity 
1.3 -1.9 
1.45-1.5 
1.27-1.37 
1.05-1.07 


Cost ——— 

per pound _ per cu. in. 
$.15-.30  $.007-.021 
(30-.40 —_.016-.022 
40-50 018 -.025 
45-55 01 7-.021 
.60-.70 — .039-.046 


Material 


Phenolics 

Ureas 

Cellulose plastics 
Polystyrenes 
Acrylics 


cannot be reground and reused. In special cases how: 
ever a substantial amount of scrap may be utilized 
without materially affecting the strength of the 
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molded part resulting from this process. 

MoLp Costs: Much of the success of large pro- 
duction items is due to the care and skill with which 
molds are designed and made. For meeting produc- 
tion schedules the number of cavities designed into 
a mold is determined by: 


1. Weekly production rate 
2. Total production requirements. 


Often the production rate is the determining fac- 
tor and, if a piece requires a three-minute molding 
cycle and a production of 80 pieces an hour, four 
cavities must be placed in operation to maintain 
the schedule. When parts are not too large, single- 
cavity molds can be made in a fraction of the time 
required for multiple-cavity molds and placed in a 
fully automatic molding machine for immediate 
operation. 

Mold costs may be expressed as 


Mold cost = A + Bz 
where A represents fixed initial cost; B, cost per 
cavity; x, number of cavities. 

An alternative suitable for experimental, small 
volume production is the zinc alloy type of plastics 
mold developed by the writer. These are cast ap- 
proximately to size and hand finished to the re- 
quired smoothness. They are easily made and pro- 
duced on short notice. 

When hobbing methods can be used the cost per 
cavity falls off considerably as more cavities are 
added. Steel molds vary in price from as low as $100 
to as high as $5000, depending upon the machine 





Flash Lines 


Fig. 2—Judicious design and location of flash line 
contribute toward low unit cost 





Fig. 3—Below—Factors controlling cost of molded parts. 
Cost factors are shown at left for varying volume of 
production and at right for fixed volume 
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work involved and the complexity of the design. 
Production molds are hardened to resist abrasive 
action of molding material and of mold parts work- 
ing against one another which might otherwise 
cause undue wear, affecting accuracy of part. 

Lagor Costs: For semiautomatic molding in- 
volving manual loading of material and removal 
of finished parts, labor cost per unit piece naturally 
decreases with more cavities in the mold. The same 
mold-closing time and the same cure time is re- 
quired for ten parts as for four. In some molding 
establishments a press operator handles more than 
one press, and while one set of molds is curing the 
operator gives his attention to the unloading of 
another press. To accomplish this satisfactorily re- 
quires efficient management and planning of sched- 
ules. It will be found expedient to forestall any de- 
lays by providing operators with ample fixtures for 
handling of the molding material and of the fin- 
ished molded parts. 


Quantity Effects Unit Costs 


While for small, short-time runs a mold setup 
charge of about $25 is incurred, this is overlooked 
in large production. Aside from labor charges at 
the press, most plastic parts incur some finishing 
and inspection costs, though these are generally 
small compared with the others. Costly finishing 
charges are involved when, as in Fig. 2, flash or 
mold parting lines appear on curved surfaces. De- 
signers should anticipate the mold construction and 
endeavor to conceal flash lines in an external de- 
sign motif. As much as three cents per article have 
been saved by manufacturers by observing this 
simple principle. 


TABLE II 


Comparative Production Costs 


ae a, eee 100 1000 = 25,000 
EE er ee $450 $750 
POET OE GRVTCORG..... «6:0 ce sviecins 1 2 4 
Dette DPORMCTION «on ccc cwscce 80 160 320 
RO QED oi adcawewesscews $25 $25 $25 
Material cost (total) ........0.%. $5 $50 $1250 
Material cost (per piece)........ $.05 $.05 $.05 
Direct labor cost (total) ....... $8 $40 $500 


Direct labor cost (per piece).... $.08 $.04 $.02 


Not included in the above analysis are indirect labor 
and finishing costs, as well as molding room burden and 
factory overhead. The latter are generally figured on the 
basis of the number of hours required. 


Various cost factors are summarized in Fig. 3. 
On one part of the curve the effect of total produc- 
tion on labor costs and tool costs is portrayed. Total 
tool costs for maintaining efficient production will 
rise with production, but there still may be almost 
a five to one total cost differential per piece for a 
small production of 100 as compared with a 10,000 
production. Also shown in Fig. 3, are cost factors 
for a fixed production, giving the effect of different 
numbers of mold cavities on the cost. It is appar- 
ent that there is a particular number of mold cavi- 
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tion and minimum number of finishing and handling operations. 
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The majority of plastics are shaped into finished parts by 


molding under pressure. Before production starts 
however, there are costly molds to make and, in 
some cases, valuable time is lost before the molds 
are ready for use. Under some circumstances it is 
more economical to produce pieces by machining or 
punching operations rather than by molding. Often 
for various reasons a combination of molding and 
machining proves best, as illustrated by Fig. 1. 
The merits of each operation will be apparent from 
the comparisons to follow. Cost factors involved 
in the molding and machining of plastics are 
analyzed, typical problems compared and solutions 
offered. 


MATERIAL Costs: Representative costs of molded 
plastics are shown in TABLE I. Cost per cubic inch 
is based upon the maximum possible range as 
shown in the first and second columns of the table 
and does not necessarily represent highest and low- 
est costs for each group. Costs for molded pieces 
are of course determined by 


Material cost = Density X Price X Volume 


= 62.4 X Specific gravity X 
Price X Volume 


where density is in pounds per cu. ft., price is in 
dollars per pound, volume is in cu. ft. 

For injection molding, as much as 25 per cent 
must be allowed for scrap loss in sprues and run- 
ners, though the darker, opaque thermoplastics may 
be reground and molded together with first run 
stock. Compression molding of thermosetting ma- 
terials has lower scrap loss than injection molding, 
usually less than 5 per cent. Ordinarily this scrap 
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Specific Cost 
Gravity per pound per cu. in. 
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cannot be reground and reused. In special cases how- 
ever a substantial amount of scrap may be utilized 
without materially affecting the strength of the 
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molded part resulting from this process. 

Mop Costs: Much of the success of large pro- 
duction items is due to the care and skill with which 
molds are designed and made. For meeting produc- 
tion schedules the number of cavities designed into 
a mold is determined by: 


1. Weekly production rate 
2. Total production requirements. 


Often the production rate is the determining fac- 
tor and, if a piece requires a three-minute molding 
cycle and a production of 80 pieces an hour, four 
cavities must be placed in operation to maintain 
the schedule. When parts are not too large, single- 
cavity molds can be made in a fraction of the time 
required for multiple-cavity molds and placed in a 


fully automatic molding machine for immediate ¢ 


operation. 
Mold costs may be expressed as 


Mold cost = A + Bx 
where A represents fixed initial cost; B, cost per 
cavity; x, number of cavities. 

An alternative suitable for experimental, small 
volume production is the zinc alloy type of plastics 
mold developed by the writer. These are cast ap- 
proximately to size and hand finished to the re- 
quired smoothness. They are easily made and pro- 
duced on short notice. 

When hobbing methods can be used the cost per 
cavity falls off considerably as more cavities are 
added. Steel molds vary in price from as low as $100 
to as high as $5000, depending upon the machine 












Fig. 2—Judicious design and location of flash line 
contribute toward low unit cost 


Fig. 3—Below—Factors controlling cost of molded parts. 
Cost factors are shown at left for varying volume of 
production and at right for fixed volume 
















work involved and the complexity of the design. 
Production molds are hardened to resist abrasive 
action of molding material and of mold parts work- 
ing against one another which might otherwise 
cause undue wear, affecting accuracy of part. 

Lazgor Costs: For semiautomatic molding in- 
volving manual loading of material and removal 
of finished parts, labor cost per unit piece naturally 
decreases with more cavities in the mold. The same 
mold-closing time and the same cure time is re- 
quired for ten parts as for four. In some molding 
establishments a press operator handies more than 
one press, and while one set of molds is curing the 
operator gives his attention to the unloading of 
another press. To accomplish this satisfactorily re- 
quires efficient management and planning of sched- 
ules. It will be found expedient to forestall any de- 
lays by providing operators with ample fixtures for 
handling of the molding material and of the fin- 
ished molded parts. 


Quantity Effects Unit Costs 


While for small, short-time runs a mold setup 
charge of about $25 is incurred, this is overlooked 
in large production. Aside from labor charges at 
the press, most plastic parts incur some finishing 
and inspection costs, though these are generally 
small compared with the others. Costly finishing 
charges are involved when, as in Fig. 2, flash or 
mold parting lines appear on curved surfaces. De- 
signers should anticipate the mold construction and 
endeavor to conceal flash lines in an external de- 
sign motif. As much as three cents per article have 
been saved by manufacturers by observing this 
simple principle. 


TABLE II 


Comparative Production Costs 


Nussber of. DRTC io is.s 0 snc eetient 100 1000 25,000 
SE OE aos a's oc aoe bc eee $250 $450 $750 
Number of cavities.............. 1 2 4 
Daike . PROGIIOE: 6-5 605 2 00d o%'s 80 160 320 
Geet . Se nk basins Scwekave $25 $25 $25 
Material cost (total) ............ $5 $50 $1250 
Material cost (per piece)........ $.05 $.05 $.05 
Direct labor cost (total) ....... $8 $40 $500 


Direct labor cost (per piece).... $.08 $.04 $.02 


Not included in the above analysis are indirect labor 
and finishing costs, as well as molding room burden and 
factory overhead. The latter are generally figured on the 
basis of the number of hours required. 


Various cost factors are summarized in Fig. 3. 
On one part of the curve the effect of total produc- 
tion on labor costs and tool costs is portrayed. Total 
tool costs for maintaining efficient production will 
rise with production, but there still may be almost 
a five to one total cost differential per piece for a 
small production of 100 as compared with a 10,000 
production. Also shown in Fig. 3, are cost factors 
for a fixed production, giving the effect of different 
numbers of mold cavities on the cost. It is appar- 
ent that there is a particular number of mold cavi- 
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ties which will make the total cost lower than for 
any other combination. 

Cost factors are also revealed in TABLE II, cover- 
ing production of a molded throttle lever handle 
in quantities of 100, 1000 and 25,000. A total mold- 
ing cycle time of six minutes (including loading, 
curing and unloading mold) is assumed. Representa- 
tive values are assumed for mold costs as shown 
in the table. 


MACHINING vs. MOLDING: From the brief review 
of cost factors involved in molding it is obvious 
that limited productions must of necessity entail 
the highest costs. In the fulfillment of wartime 
measures, standardization by a number of com- 
panies upon certain items will make them available 
at low cost. Airplane pulleys for supporting control 
cables are typical. However, when individual pro- 
duction requirements of a few hundred or thousand 
are entailed the economical aspects of plastics pro- 
duction cannot be realized. 


Machining from Standard Shapes 


Under such circumstances it may be more judi- 
cious to machine the part from sheet, rod or tube 
stock rather than to invest in costly steel dies for 
molding under pressure. In some circumstances, 
casting of liquid resins in inexpensive molds may be 
the best procedure. In others, an examination of 
the production may reveal that molding accom- 
panied by machining offers the best solution. The 
subsequent procedure will often be dictated by the 
design features of the molded article and may be 
determined by considering the following possibil- 
ities. 

COMPLETE MACHINING OF PLASTICS: While no 
mold costs are entailed when parts are machined 
from sheets or rods, it must be remembered that 
sheets, rods and tubes average from three to five 
times higher cost per pound than molding materials. 
Notwithstanding, small cams, Fig. 4, for interrupt- 
ing electrical circuits in a distributor are best sliced 
from a long rod of the special cross section illus- 
trated. This can apply only to articles of uniform 
cross section. As machine time and operations be- 
come more restricted, however, the machining of 
industrial parts should be minimized. This points 
to increased use of molds and adaptations of stand- 
ard available shapes. 


Fig. 4—Extruded 
sections often 
offer a_ solution 
to a difficult de- 
sign problem 





Punching of plastic parts such as washers, radio 
tube bases, insulating strips, dial faces, etc., is an- 
other fast production method, though confined to 
flat shapes. Plastics which lend themselves to 
punching are limited to sheets of laminated 
phenolics and cellulose derivatives. Drawing of thin- 
walled cntainers may also be effected from thermo- 
plastic sheet stock, provided the material has been 
heated before insertion into the drawing and form- 
ing die. 

Machining of plastics differs from practices ob- 
served for metals. Plastics do not conduct the heat 
from the cutting tool as do metals. Therefore tool 
tips will run much hotter, making high-speed tool 
steels preferred. Further, the design of tools must 
provide rapid and complete elimination of chips. 
For example, drills for plastics have wider spaced 
flutes than for metal. Faster drilling time is thus 
made possible. 

Materials available in sheet, rod and tube form 
for defense work are: 


1. Laminated phenolics and some cast phenolics 
2. Cast acrylic plastics 

3. Laminated melamine sheets 

4. Cellulose acetate and nitrate (thinner sheets) 
5. Polyvinyl chloride acetate (thinner sheets). 





MOLDING AND MACHINING: Under some circum- 





Fig. 5—Projector parts, produced in multiple-cavity 
molds, have advantages of higher production methods 
by combining parts in one mold 


stances it is more feasible to mold a plastic part and 
then perform machining operations. This practice 
is imperative when exacting tolerances are to be 
maintained. For example, eccentricity tolerances 
in molded plastic housings for motor bearings must 
often be held to less than +.001-inch. It is diffi- 
cult to mold to this accuracy by compression meth- 
ods and, rather than be confronted with a number 
of rejects, molders prefer to mold slightly oversize 
and machine the molded part to the required tol- 
erance. 

Machining of molded parts not only permits the 
attainment of close tolerances but also circumvents 






es MACHINE DesiGgN—March, | 942 








42 








the necessity of costly molds or troublesome under- 
cuts. For example, in Fig. 7 a bracket and bushing 
guide is illustrated. The part may be reproduced 
as shown in the sketch but the advantages of ma- 
chining are indicated. It seems desirable to ma- 
chine the four holes in the mounting lugs because 
this will simplify the mold construction considerably 
and insure greater accuracy of dimensional toler- 
ances between the center lines through the holes. 
Obviously in molding, shrinkage (usually .004 to 
.006-inch per inch) must be allowed for, but this 
may be slightly variable. Hence if absolute ac- 
curacy is imperative, the holes should be machined 
or drilled in place. Further, if a close tolerance is 
required inside the large center opening, it is better 
to moid the hole undersize and machine to the re- 
quired tolerance. 


Methods Effect Savings 


Economies may sometimes be realized in the 
mold construction by molding several parts of dif- 
ferent sizes and shapes in the same mold. For ex- 
ample, in the injection molding shown in Fig. 5 
three different parts are illustrated for a toy mo- 
tion picture projector injection molded of poly- 
styrene. Good design features are illustrated also 
in Fig. 6 showing reinforcing ribs distributed 
throughout a molded part and screw machine inserts 
for attachment purposes. 

Aside from machining practices, there are cer- 
tain finishing operations involving the application 
of external decorative features which are accom- 
plished at lower cost outside of the mold rather 
than during the molding cycle. For example, a small 
molded disk measuring two inches in diameter and 
%-inch in thickness was molded with letters and 
designs appearing on the outside periphery. This 
necessitated mold cavities split four ways. In re- 
designing the piece a straight flat-edge periphery 
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Fig. 6 — Left — 
Well - designed 
part hasadequate 
reinforcing ribs 
and employs 
machined inserts 


Fig. 7 — Right — 
Machining of 
holes in molded 
bracket simplifies 
mold construction 
as well as pro- 
viding greater ac- 
curacy of part 





was produced in a simple semipositive mold, and 
the letters roll-leaf embossed into position. This 
improved method of production cut the cost of the 
molded disk in half. 

Designers should familiarize themselves with the 
recently developed techniques of applying decora- 
tive treatments to plastics, as well as the numerous 
attachment devices. Real economies can be effected 
through a combination of ideas, particularly where 
costly molding operations can be avoided by ma- 
chine or fabrication work on the plastic outside of 
the mold. 





He Kept ‘em Flying 


In the early days of aviation Glenn L. Martin 
was known as the “flying dude”. He is shown in 
one of the early models built by himself. Lacking 





protection, instruments and other advantages of 
today’s planes, Martin, as well as Curtiss, Beachey, 
Fish and others, set world records in craft like this. 

Having built his first powered airplane in 1909, 
Martin’s early exploits included: Flying the first 
airmail, throwing bombs from an airplane, making 
first extended over-ocean flight. 











Below—Hammond cylindrical: polishing 
machine has been designed to be oper- 
ated by unskilled labor. All parts are 
carefully guarded and readily accessible. 
Various speeds of rotation of work as well 
as feed are attained by a motor-driven 
variable speed drive. Mounted on a 
large spindle with sealed ball bearings, 
the polishing wheel is quickly adjustable 





center high-explosive fhell bo 
ceeding machining ogfrations 
driven by electric motff built i 








@eeouit-in 9600-cycle high-frequency 
generator set, operating on a 220-volt feedet 
permits high speed induction heating for bra 
hardening or shaping machine parts for the 
effort. Control of heating and hardening c 

is attained automatically in Tocco macl 





Below—Ten-fold increase in Vultee aircraft ¥ 
production is attributable in large part to 
2000-ton Birdsboro hydraulic presses. Oper 
is expedited by circular work table that suf 
sively carries platens of work to the ram. 





a ram approach ~ trols. Specially built to 4 
peed of 210 inches per minute ' shafts, machine is equip? 
we ver a 10-inch stroke. Removal _ | dexing fixture for drilling 
of finished parts is facilitated ae per shaft, two at 4 
by means of bottom and top 
ejector mechanisms 
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Below—Accurate control of flame anneal- 
ing in Selas machine for processing the 
threaded end of a forged and hardened 
tierod ball is attained by keeping the ball 
end completely immersed in a water bath 
for the full length of its travel. Each burner 
is fed with precisely premixed air and nat- 
ural gas. Drive is through a worm-gear 
reducer and variable speed V-belt pulley 
utilizing a quarter-horsepower motor 


ne is designed to 
oSiveHhell bodies for suc- 
rations. Spindle is 

# built into the work 


bove—Designed achine, three at a time, 
fe radius contour of the bolt bosses on air- 


are.) 


belts through spur gears running in oil. Ac- 

rate trouble-free operation is obtained by 

ll bearing-mounted, quill-type spindles em- 

ying a vertical adjustment to compensate 
for tool wear 
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low—Capable of finishing gears up to 4 feet 
diameter and 20-inch face width this Michi- 


ilt. Used exclusively in war production, three 
ne-type drives are employed, two in the 
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Ten Silver Months To Go! 


ODAY the word of the hour in American industry is “conversion.” It 
we the key to the swift upsurge in production for war that is essential to 
victory for the United Nations. 

Donald M. Nelson, able head of the War Production Board, makes an iron- 
clad case for conversion on these points: ; 

The task of American industry is tremendous. Already the United States 
has turned out more of certain war items than in World War I, but this is 
not enough. 

Americans have been smug. They have been complacent in the thought 
that they can “swamp the enemy with mass production.” 

American industry can do just that—when it gets started. It is only now 
getting started. 

The months of golden opportunity have been lost, reasons Mr. Nelson. 
Months in which the nation might have expanded industrial capacity to cope 
with the job ahead are gone. Now the urgency is so acute that the United 
States cannot wait for new capacity. The nation must do the best it can with 
what it has. 

So, he concludes, having squandered away the priceless months of golden 
opportunity, the country has left in this critical year of 1942 only ten months— 
ten months, not of golden opportunity, but of silver opportunity. 

What can Americans do in these ten remaining silver months that will 
be most effective? 

They can convert American industry to wholesale production for war. They 
can scale American living down to a “lean but sound economy” and devote all 
remaining resources to war. 

Conversion involves getting far more production out of facilities already 
engaged in war work, placing idle facilities and those now working on non- 
essentials at work on war essentials, and progressively moving each war goods 
contractor up from simple war work to the most complex and difficult war pro- 
duction of which he is capable. 

All three of these phases of conversion involve problems in which machine 
design plays an important part. The need for speed in production and the 
scarcity of certain materials present a greater challenge than ever before to 
American design ingenuity. 

Ten silver months! Ten silver months for designers of machinery to help 
their companies work miracles in conversion! 
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of Drill Sizes 


i MANY engineering computations quick reference to values of diameter, area and 
circumference of number and letter drill sizes is a distinct convenience. For exam- 
ple, in obtaining the total shear area of rivets, in orifice flow measurements, in de- 
termining the strength of mechanical links of circular cross section, etc., ready avail- 
ability of such values saves considerable time. 

To fulfill this need the following three charts are presented. As indicated, the 
left and right ordinates are in terms of diameter and drill size respectively. The lower 
abscissa is in terms of area and the upper, of circumference. Thus, at a glance, the 
complete data for any drill size from number 80 to letter Z is obtainable. 
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N E W Bearing Metal 


Adapted to Many Uses 


JOHNSON 
BRONZE 





Pre-Cast Bearing BRONZE ON STEEL was originally 
developed for thin wall, sleeve type bearings and bush- 
ings. Equipment manufacturers were quick to realize 
that the combination of the bearing qualities of bronze 
and the strength of steel enabled them to increase speeds 


The alloy of the bronze— 
S. A. E. 64 combines all of and loads .. . to gain longer life and smoother operation 


oof is nas cae . . . greater resistance to shock and to wear. Millions 
performance in practically of BRONZE ON STEEL bearings in constant operation 
any application. 
prove this point. 
Manufacturers are now finding many additional appli- 
cations for Pre-Cast Bearing BRONZE ON STEEL. It is 
an ideal metal for washers, stampings or other flat 
pieces such as guide strips on presses and shapers, 
door slides, brakes, etc. For such applications, we 
can furnish BRONZE ON STEEL in rolls up to 400 feet 
in length or as flat strips either plain or graphited. 
The maximum width is 5% inches with their thick- 
Washers, flat pieces or shapes can ness, 1/32", 1/16", 3/32". BRONZE ON STEEL is an 
me greteend eneatiy to your spent ideal substitute for rolled bronze. Write today for 


fications. This includes oil holes, 


grooves, slots, indentations, etc. the complete story on BRONZE ON STEEL. It’s FREE. 


g 3 JOHNSON BRONZE COMPANY 
Ne NE CS/feeve BEARING HEADQUARTERS 
id 525 SOUTH MILL STREET - NEW CASTLE, PA. 
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of Engineering Parts and Materials 


Gear Changes Eliminated 


OMBINING the functions of a clutch and reverse gear the 
marine reduction unit illustrated is contained within a 
single housing integral with the Gray diesel engine. Combina- 
tion of forward and reverse operation is made possible by the 
use of two separate Twin-Disc clutches arranged to provide 
a positive neutral, known in marine work as a “sailing clutch”. 
When installed on an auxiliary which is under sail the pro- 
peller is permitted to spin freely. 

Both clutches are operated by an exactly similar spring- 
loaded, overcenter mechanism, providing the same type of 
engagement in both directions. Reduction gears are of the 
helical type and are constantly in mesh. Both radial and 


Electrode Efficiency Enhanced shaft loads are carried by oversized ball bearings. 


LIMINATION of heat softening and 

consequent deformation of the welding electrodes of spot weld- 
ing machines is made possible by the application of refrigeration to 
the electrodes. This development of the Progressive Welder Co. 
enables continuous runs of ten minutes duration and a welding rate 
of 100 welds per minute to be made without point dressing. While 
the refrigerating units absorb considerable heat, welding machine 
settings are actually lower than with water cooling. 


Excludes Dust and Grit 


ECESSITY of preventing access of abrasive particles to the 
accurate ways of grinding machines has given rise to a num- 
ber of ingenious methods for their protection. In the Cincinnati 
machine illustrated this is accomplished by means of telescopic way 
guards. Entrance of abrasive particles between the sections of the 
guard is prevented in two ways: First, by supporting each of the 
telescopic sections on tiny rollers, minimum clearance is attained. 
Second, by use of an oil pump distributing lubricant through grooves, 
any foreign matter is washed off. 


CINCINN AT 
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ON THE MARCH to aid users of alloys... 


FIELD offices are maintained by International Nickel’s 
Development and Research Division and by qualified 
distributors. Nickel field representatives are always 












on the go. These men offer practical advice about 


selection, fabrication and uses of metals. Assistance 

















is likewise offered on problems arising from the diver- 
sion of Nickel to war industries. 
Also available are many useful publications for the 
information of alloy users to serve as practical guides 
for new employees and for men performing new 
operations. . 
For a check list of available published information 
or a quick personal answer to your specific questions 
, ickel alloys, please address: 







% 
<¢ 


< NICKEL 
THE INTERNATIONAL NICKEL COMPANY, ING. Sewers. 
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Lubricating Ball Bearings 


ULLY appreciating the many 

problems that are faced by ball 

bearing users in specifying and 
obtaining suitable greases for ball 
bearings, the Annular Bearing Engi- 
neers’ Committee has been undertak- 
ing, over a period of several years, 
a research program conducted from 
a chemical and mechanical stand- 
point. The report of the committee 
is abstracted in the following. Lubri- 
cant standards have been developed 
from practical experience and careful 
analysis, but it may become desirable 
to revise these occasionally to keep 
abreast of continual development in 
the field. Further, some lubricants 
which conform to the standards may 
not be suitable for all applications, 
and some greases which do not con- 
form may occasionally be satisfac- 
tory. For all applications, the user 
of the bearing is advised to obtain 
the approval of the grease manufac- 
turers. 

Two general types of greases are 
recommended, A.B.E.C.-I and A.B.E.- 
C-II. Their properties are specified 
in TABLE I. The first is recommend- 
ed for the speeds and temperatures indicated in 
TABLE II. The second, A.B.E.C.-II, is a general 
purpose type for grease-gun application and is also 
suitable for the conditions noted in TABLE II. Both 
types should be free from dirt, abrasive matter, 
fillers, excessive amounts of moisture and free 


Bearing Load, Pounds 


*Consistency A.S.T.M. penetration or equivalent and drop 
point Shell Ubbelohde shall not increase or decrease more 
than 10 per cent. Neutralization numbers made on grease 
samples before and after 100-hour accelerated oxidation, or 
18 months’ storage test, must not show a total change of 
more than the equivalent of 10 milligrams of KOH per 
gram of grease, nor shall the neutralization number fol- 
lowing 100 hours oxidation show acidity exceeding the 
equivalent of 5 milligrams of KOH per gram of grease. 


TABLE I 
Standards for Greases 
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conditions. 


Revolutions Per Minute 
1000 10.000 


a a 


100,000--——+ 4 


ola ol, "a- ee) o)1 2414 
temperatures 


For high ambient 
tempera tures 


Fig. 1—Chart aids in‘the selection of proper oil for bearing operating 
Ranges of values on the graph are units of viscosity 


acid or free alkali. A water-repellent grease may 
be required for excessive moisture conditions. 
Greases should show no change in consistency, 
drop point, or neutralization within the defined 
limits,* nor more than 5 pounds drop in oxygen 
pressure following a 100-hour run in an oxidation 
bomb at 210 degrees Fahr. and 110 pounds initial 
oxygen pressure, using a 20-gram sample on 
standard glass sample dishes. When tested under 
the same conditions with the addition of a piece 
of sheet copper partially immersed in the sample, 
there should be no evidence of stain or corrosion of 
the copper strip, nor any evidence of 
physical change in the grease after 
six hours of exposure to the metallic 


Property 
Nature of soap 


Worked penetration, 
A.S.T.M 


Running torque, 

A. test 
Leakage, 

through plate seal 

left in bearing 
Oxidation 


A.B.E.C.—I 
Soda or soda lime; max- 
imum lime soap 5% of 
total weight of grease; 
uncombined lime .1% 
max. 
190 min. 


60-300 gm.-cm. 
5% max. 


75% min. 
(See .discussion) 


A.B.E.C.—II 
Soda or soda lime; max- 
imum lime soap 5% of 
total weight of grease; 
uncombined lime .1% 
max, 
260 min. 


60-450 gm.-cm. 
20% max, 


75% min. 
(See discussion) 


strip. 

Friction torque in a bearing is low- 
est with a small quantity of oil, just 
sufficient to form a thin film over 
the contacting surfaces. Friction will 
increase with greater quantity and 
with higher viscosity of the oil. With 
more oil than just enough to make a 
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PRODUCE THEM FAST—BUT MAKE THEM LAST 


Speeded production is the order of the day but, unless 
we build durability into our armament and the 
machines that make it, we squander our resources. 
To save the toll of early replacement of steel machin- 
ery parts subject to wear and fatigue, make them of 
NITRALLOY —the Alloy Steel which, when NITRIDED 
after machining, produces unmatched resistance to 
fatigue and forms the hardest steel surface known, 
and with controlled core properties. This hardness 
remains unaffected by temperatures of 1000° F. for 
long periods of time. Fatigue resistance is tremen- 
dously increased by NITRIDING. For example: 





Stress, tons per sq.in 





0.01 #00 


0.1 i 10 20 
Millions of reversals of stress before fracture 











230 PARK AVENUE 





The NITRIDED case is less susceptible tc scoring 
and galling than case-hardened and hardened steels, 
due to the stability of the case characteristics at high 
temperatures. NITRALLOY’S excellent resistance to 
wear has resulted in wide application for cylinder 
barrels of high-power aircraft motors. Resistance to 
many corrosive elements further indicates the ad- 
vantages of NITRIDED NITRALLOY for machinery 
parts subject to wear and fatigue. 








NITRIDING 


is the process of case hardening cer- 


tain alloy steels by means of a nitro- 


genous medium, such as ammonia 
gas. The alloy steels that are most 





suitable for Nitriding are known as 


NITRALLOY 


TWO INFORMATION BOOKLETS 
AVAILABLE ON REQUEST 











Write for your 
copies—on your 
business sta- 
tionery, please. 








NEW YORK, N. Y.. 




















Companies Licensed by The Nitralloy Corp. 
ALLEGHENY LUDLUM STEEL CORP... .WATERVLIET, N. Y. 


BETHLEHEM STEEL CO..........2-0000- BETHLEHEM, PA. 
COPPERWELD STEEL CO.........eseeeee WARREN, O. 
CRUCIBLE STEEL CO. OF AMERICA....NEW YORK, N. Y. 
FIRTH-STERLING STEEL CO........-+-+ McKEESPORT, PA. 
REPUBLIC STEEL CORPORATION........ CLEVELAND, O. 
THE TIMKEN ROLLER BEARING CO........ CANTON, O. 
VANADIUM-ALLOYS STEEL CO........- PITTSBURGH, PA. 


ATLAS STEEL LIMITED...........-. WELLAND, ONTARIO 
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Operating and Accredited Nitriding Agents 
CAMDEN FORGE CO........eeeeeeeecs CAMDEN, N. J. 


COMMERCIAL STEEL TREATING CORP....DETROIT, MICH. 


THE LAKESIDE STEEL IMPROVEMENT CO...CLEVELAND, O. 


LINDBERG STEEL TREATING CO........-- CHICAGO, ILL. 
LINK-BELT CO...00. cece cece ceccees PHILADELPHIA, PA: 
MET-LAB, INC.....-0eeeeececccceees PHILADELPHIA, PA. 


NEW ENGLAND METALLURGICAL CORP., BOSTON, MASS 


PITTSBURGH COMMERCIAL HEAT TREATING CO. 
PITTSBURGH, PA. 


QUEEN CITY STEEL TREATING CO......CINCINNATI, O, 
WESLEY STEEL TREATING CO.......- MILWAUKEE, WIS. 


ONTARIO RESEARCH FOUNDATION 
TORONTO, ONTARIO, CANADA 


Manufacturers of Nitralloy Steel Castings 


LEBANON STEEL FOUNDRY........--+-+ LEBANON, PA, 
EMPIRE STEEL CASTINGS CO..........-.READING, PA. 
THE MASSILLON STEEL CASTING CO....MASSILLON, O. 
MILWAUKEE STEEL FOUNDRY CO.....MILWAUKEE, WIS. 
WARMAN STEEL CASTING CO.....LOS ANGELES, CAL. 
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film, the friction torque will also increase with 
the speed. 

Energy loss in a bearing is proportional to the 
product of torque and speed, and this energy loss 
will be dissipated as heat and cause a rise in the 
temperature of the bearing and its housing. This 
temperature rise will be checked by radiation, con- 
vection and conduction of the heat generated to 


TABLE II 


Greases for Ball Bearingst+ 


Operating Speed Factor (Bearing Bore (m.m,) x R.P.M. 
Temp. Range Up to 75,000 to 150,000 to 


(Deg. Fahr.) 75,000 150,000 300,000 
—10 to +125 A.B.E.C,-IIt A.B.E.C.-I A.B.E.C.-I 
+32 to +150 A.B.E.C.-II A.B.E.C.-I A.B.E.C.-I 
+60 to +-200 A.B.E.C.-II A.B.E.C.-I 

7For speeds and temperatures outside the indicated 
ranges, no recommendations are made. 

+A.B.E.C.-I may be preferred for some applications. 


an extent depending upon the construction of the 
housing and the influence of the surrounding at- 
mosphere. The rise in temperature, due to opera- 
tion of the bearing, will result in a decrease in 
viscosity of the oil and, therefore, a decrease in 
friction torque compared with the friction of start- 
ing, but soon a balanced condition will be reached. 

With so many factors influencing the friction 
torque, energy loss and temperature rise in a bear- 
ing lubricated with oil, it is evidently not possible 
to give definite recommendations for selection of 
oil for all bearing applications, but two general 
considerations are dominant: 

1. The desire to reduce friction to a minimum, 

which requires a small quantity of oil of low 

viscosity. 

2. The desire to maintain lubrication safely 

without much regard for friction losses, which 

results in using larger quantities of oil and 
usually of somewhat greater viscosity in order 

to reduce losses from evaporation or leakage. 

This second condition is most frequently met and 
in view of the broad outline of oil lubrication 
given above, the chart, Fig. 1, has been made up 
for selection of viscosities of oil for various operat- 
ing conditions. When ambient. temperatures are 
low the lower viscosity ranges should be used and 
with high operating temperatures the higher vis- 
cosities should be selected. For bearings that have 
to operate over a wide range of temperatures, an 
oil having the least changes with change in tem- 
perature, i.e., an oil with high viscosity index, 
should be selected. 

In the great majority of applications pure min- 
eral oils are most satisfactory but they should, of 
course, be free from contamination that may cause 
wear in the bearing; they should show high re- 
sistance to oxidation, gumming and to deteriora- 
tion by evaporation of light distillates; and they 
must not cause corrosion of any bearing parts. 

It is evident that for low starting temperatures 
an oil must be selected that has sufficiently low 
pour-point so that the bearing will not be locked 
by oil frozen solid. 


Professional 
Viewpoints 


. . . bases design on free height’’ 


To the Editor: 

Mr. Wahl’s article, “Combining Maximum Spring 
Deflection With Minimum Space,” which appeared 
in your January issue is a valuable contribution 
to the subject of spring design because it directs 
thought to a phase not ordinarily considered. The 
design of a helical spring to meet the load-deflection 
specifications usually involves a number of trials 
to establish outside diameter, solid height, diam- 
eter of steel and whether it should be a single-coiled 
or multicoiled spring. There are many combinations 
of proportions which can be selected to meet the 
specifications differing somewhat in the choice of 
the numerous variables. 

Curves showing the relationship between energy 
stored per unit volume of solid-height space and 
spring index are useful guides in working out a de- 
sign and aid in the appraisal of springs already de- 
termined, by showing whether the best use of the 
avalable space is accomplished. Where a spring is 


Pounds Per Cubic Inch 


| .8 re 
BYolalilo me tale ( 2: 


Curves for energy stored vs. spring index for active 
free-height volume of single, double and triple springs 
shown respectively as Fl, F2 and F3. Active solid- 
height volume is similarly shown as Sl, £2 and S 


subjected to variable loading it is interesting to 
note that Mr. Wahl’s curves have well-defined maxi- 
mum points, hence there is a rather narrow choice 
of index if the space is to be used efficiently. 
However, if a spring subject to variable loading 
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THANKS TO INCREASED DEMAND 





Paradoxical? Yes, but true. Torrington Needle Bearings are 
available for prompt delivery on your priority orders now be- 
cause the demand for them has been increasing so steadily. 
Again and again, during the eight years since the Needle 
Bearing was introduced, we have had to expand our facilities 
to meet this mounting demand—until today further expan- 


installation, efficient lubrication. These 
advantages are so easily demonstrable, 
so obvious, that they have led to thou- 
sands of applications for the Needle 
Bearing in virtually every branch of 
industry. 

In fact, this bearing’s potentialities 
are so evident that we have been able 
to anticipate and prepare for the increasing demand with 
a planned program of expansion. As a result our facilities 
are keyed to the requirements of Victory—and Torrington 
Needle Bearings can be supplied promptly for all essen- 
tial needs. 

Here is one way to guard against future production delays 


sion is a comparatively simple matter. 

But why this increasing demand? 
The reasons lie in the bearing’s unique 
combination of advantages...low 
cost, small size, high capacity, ease of 


TORRINGTON NEEDLE 


THE TORRINGTON COMPANY 
TORRINGTON, CONN., U.S.A, © Estab. 1866 
Makers of Needle and Bal Bearings 


New York Boston Philadelphia Detroit 
Cleveland Chicago Los Angeles Seattle 
San Francisco Toronto London, England 





—incorporate the Needle Bearing in 
your designs now. Torrington engi- 
neers will help you adapt its advantages 
to your specific problem. For detailed 
information, write for Catalog No. 109. 


BEARING 








EASE OF ASSEMBLY 
ap: 





Unit construction of the Needle Bear- 
ing facilitates installation in Sund- 
strand Machine Tool Company’s 
Model 8 Automatic Lathe. The bear- 
ing’s high capacity in proportion to 
size permits anti-friction construction 
in a limited space, results in long 
service life with little attention. 


SUNDSTRAND MACHINE TOOL 











ELIMINATION OF WEAR 


Bearing wear is reduced to a mini- 
mum by the use of Torrington Needle 
Bearings on crank pin and wrist pin 
of the Adjust-O-Feeder, designed for 
accurate proportioning of fluids. As 
a result, lost motion is entirely elimi- 
nated, and accuracy of proportioning 
is maintained. 





% PROPORTIONEERS, INC. % 








HIGH LOAD CAPACITY 





The high load capacity of the Needle 
Bearing permits the use of relatively 
small sizes for heavy duty applica- 
tions, permitting substantial savings 
in weight in aircraft and automotive 
applications. Typical instance is its 
use in ratchet assemblies on Divco- 
Twin Trucks. 


DIVCO-TWIN TRUCK COMPANY 








MACHINE DEsiGN—March, 1942 


85 


Hee 





SY * TOK NOR Rte > 


PETE AO I. 





Weal? 


Calrod Heaters Put It 
Where You Want It 
When You Want It 

“How You Want It 


* Electric heat is clean, noiseless, and odorless. 


HERE the machine’s design requires an intricate heater 
shape, where there is vibration or shock, where there are 
fumes and moisture—where the going is really tough, there’s where 
G-E Calrod heaters will do the job. They can be cast in, wrapped 
around pipes, suspended in the air, clamped to walls, fastened to 
grooves, inserted in blocks, in- 
stalled in tanks, and used many 
other ways. 


Heaters of this Calrod construc- 
tion can be bent into any de- 
sired shape and put exactly 
where you need the heat. You 


a 
a, 


Calrod heaters suspended over tank 
side for heating liquid inside 





can install them quickly and 


ily. 
Calrod heaters placed in grooves ate 


They are made in ratings and 
finishes for practically every 
job where metal surfaces, soft 
metals, or liquids need to be 
heated. Sealed terminals are 
supplied where any liquids are 
encountered. 


G-E Calrod heaters provide— 
conveniently and inexpensively 
—the highest heat obtainable 
from an insulated heater. Sheath 
temperatures as high as 1500 F 
can be obtained. The protective 
metal casing makes them strong 
and durable—they are practi- 
cally indestructible. Full in- 
formation, including prices, is 
given in Catalog GED-650B. 
For your copy, write the nearest 
G-E office, or General Electric 
Company, Schenectady, N. Y. 


Phantom view of * ‘cost-ln 
Calrod heater 


i? teh tee eS Ree os Sea, 
Calrod heater wra around refrig- 
erator machine nozzle 


GENERAL {% ELECTRIC 





is incorporated in a machine for the deflection it 
affords, its further capacity to store energy is ter- 
minated when compressed solid. Thus, the solid- 
height volume is a minimum limit in the way of 
Space requirements. In order that the spring will 
have energy absorption capacity, it must be as- 
sembled either free or preloaded to only some frac- 
tion of the total deflection. Under these conditions, 
it will obviously occupy more space than is indi- 
cated by the solid-height value. While all springs 
are not assembled free, the precompression will 
not be large if much energy absorption is expected. 


Gives Lower Index 


Considering the solid-height volume as the mini- 
mum space requirement, then the free-height vol- 
ume represents the maximum space requirement. 
If the springs are coiled with a pitch corresponding 
to 120,000 pounds per square inch when compressed 
solid, a group of curves may be plotted to give 
energy stored per unit of free-height space vs. the 
spring index. These curves will be similar in ap- 
pearance to those developed by Mr. Wahl. The maxi- 
mum points, however are shifted to lower indexes 
and there is a much greater difference between the 
energy stored at the maximum point and regions 
of higher index. As an example, for a single coil 
spring, the maximum point is about 4.8 index when 
based on the solid-height volume and shifts down 
to 3.3 index when based on free-height volume. 
Corresponding changes occur on ‘double or triple 
coil springs. 

It should be appreciated that only the active coils 
of the spring have been used to define spring vol- 
ume. The inactive end coils also occupy space and 
if the spring is relatively low in height and of high 
index, the inactive coil space grows to important 
proportions. The inactive coil space is a variable 
for each design and cannot be stated mathematcally 
as a function of index only. 

Since most springs are installed with some initial 
compression, the use of curves based on active 
free-height should be more representative since the 
error involved in disregarding the initial compres- 
sion will be more or less offset by not considering 
the space occupied by the inactive end coils. 

—E. LATSHAW 
The J. G. Brill Co. 


. . comments are appreciated”’ 


To THE EDITOR: 

Mr. Latshaw’s interesting comments on my ar- 
ticle are appreciated. The following considera- 
tions may serve to supplement his discussion. 

For statically loaded compression springs where 
the springs are compressed nearly solid in practice, 
the solid-height volume, as used in the writer’s 
article, is in most cases a fair approximation to the 
actual space taken up by the spring. Hence, for 
such applications, the use of the solid-height vol- 
ume appears logical as a criterion of efficiency of 
space utilization. 

However, for the other extreme case where the 
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HUNTER 


Electro- 
COPYIST 


Copies Anything-- 
CAN’T 


Make A Mistake! 


A life-saver for jammed- 
up Engineering departments! 
Copies blueprints, drawings, 
specifications, priority exten- 
sions, etc.—in a matter of 
seconds. Makes tracings on 
linen direct from pencil 
originals — transparent nega- 
tives on vellum—clear shop 
prizits-on durable paper. Gets 
work into shop.days faster— 
slashes drafting costs. Investi- 
gate. Write for free new 
folder. 


Now get sharper, clearer 
prints . . . prints with colors ac- 
curately shown in tones of gray... 
prints with pure whites and com- 
pletely opaque blacks . . . prints 
that are made accurately, even by 
inexperienced operators! 


For any kind of contact photo- 
copy work, you’ll get better results 
with Hunter Original Formula 
Papers! That’s because Hunter 
Papers are good photocopy papers, 
plus one vital new feature no other 
photocopy material can have— 
Hecco-dyzing! 


Hecco - Dyzing 
Makes All the Difference 


Hecco-dyzing is an exclusive Hunter 
process. A secret-formula dye 
added to the sensitized emulsion 
controls the light-reaction exactly 
to photocopy requirements. It’s 
the greatest single advance ever 
made in the science of photocopy- 
ing—and only Hunter has it! 


Why not try Hunter 





Original Formula Papers? 
See for yourself how per- 
fectly they’re suited to 
photocopying. Try them 
absolutely without cost! See 
your local Hunter distrib- 
utor today, or write us 
direct | for liberal free 
samples. 





spring is under variable loading in a zero to maxi- 
mum range, the free-height volume as suggested 
by Mr. Latshaw represents approximately the space 
required when the spring is unloaded and therefore 
is probably a more representative criterion than 
solid-height volume. It should be mentioned, how- 
ever, that the application of the criterion of free- 
height volume is complicated by the fact that a 
value of allowable stress at solid compression must 
be assumed. This means that the most favorable 
value of spring index will fall at a different point 
for different values of stress assumed. Also, if a 
low stress is used the difference between the results 
obtained on the basis of the free-height volume and 
those obtained using the solid-height volume will be 
less than if a high stress is taken. 

In most practical applications, where springs are 
subject to a considerable amount of initial compres- 
sion a criterion of space occupied intermediate be- 
tween the free and solid-height values would ap- 
pear to be most representative. This, in turn, 
would depend on the initial compression of the 
spring as well as on the allowable stress at solid 
height. For best accuracy, the space occupied by 
the end coils should also be considered. To avoid 
all these complications the simple criterion of solid- 
height volume was used in the article primarily as 
a convenient guide for judging the efficiency of 
space utilization. 

—A. M. WAHL 
Westinghouse E & M Co. 


. .. articles on hydraulics helpful’”’ 


To the Editor: 

The series of articles in your magazine on fluid 
devices and circuits by Mr. C. E. Grosser are worthy 
of serious attention from designers and engineers. 
It is my opinion that these articles are well worth- 
while. They certainly contain a good deal of valu- 
able information which cannot be found elsewhere. 

In the past, design material of this sort has been 
confined largely to a limited number in the industry. 
I am glad to see that you are helping to bring some 
of the information out into the open. 

—R. C. BINDER 
Purdue University 


. . . voice opposition to bearings’’ 


To the Editor: 

Applications of self-sealed ball bearings are in- 
creasing rapidly, according to various reports. Un- 
doubtedly manufacturers made exhaustive tests of 
the bearings and carried out intensive studies of 
difficulties of introducing such a radical design. 

Some sales departments of machinery companies, 
however, voice opposition to the use of a bearing 
which has no means of external lubrication. They 
claim many responsible maintenance men cannot 
be convinced of the dependability of such a bearing. 

This raises an interesting point and it would be 
enlightening to hear comments from other readers. 

—C. E. SCHIRMER, Chief Engineer 
Robins and Myers Inc. 
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Ohio Seambens Tibing serwes on Bb 


This is a war of strength, speed, precision — from start to finish. That’s why Mu CME GR 
you'll find Ohio Seamless ‘Tubing in action all the way — from production in the LTipye Pg Y 
factories to offensives in the field. Au TOM A INDLE 
Ohio Quality Tubing is used for many machine parts that require high load- TI¢ 
bearing and fatigue strength, precise machining . . . like the collets, pushers, spindles 
in the machine shown above: Uniform workability, accuracy to size and gauge, bright, 
non-oxidized surfaces both inside and out — these qualities of Ohio Seamless ‘Tubing 
help to speed production. When finished units go into action, the inherent structural 
strength, and close tolerance in parts made from Ohio Tubing contribute to fast, 
steady production of precisely machined parts. Many of these, too, are made from 
Ohio Tubing — precision bearings for multi-ton tanks, shell parts of exacting strength, 
accuracy, smoothness for air, land and sea projectiles . . . other military essentials. 
Today’s emphasis on strength; speed and precision reflected in the increased 
demand for Ohio Seamless Tubing in war industries, indicates how well it will meet 
your peacetime requirements. 


“ RHE OHIO XZ SEAMLESS TUBE COMPANY 
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A Graver-buiit, all 
welded Flying 
Shear Frame. 667 
X 720 X 7207 over 
all. Approx. 
6766 ibs. 


to meet 








Modern Production Demands 


% In the manufacture of bases, frames, and other 
units of machinery and equipment, welded con- 
struction offers numerous advantages. The proc- 
ess itself is extremely flexible both as to methods 
and materials, producing weldments to meet the 
most exacting specifications. Fabricated assem- 
blies can be built from two or more dissimilar 
metals such as mild steels, alloy steels, steel 
castings, or forgings, welded together to form a 
single unit. Furthermore, alterations to fabricated 
machines can be made quickly and economi- 
cally. 


Under the pressure of today’s wartime produc- 
tion demands, more and more manufacturers 
are relying upon Graver for this service. The 
modern flame cutting, forming, and arc-welding 
methods employed by Graver assure complete 
uniformity in the finished product, which is free 
from sand pockets, blow-holes, and other defects 
usually found in castings. 


Graver facilities plus expertly trained welders 
are ready to serve you, and you are invited to 
consult with us and submit specifications for 
estimate without obligation. 


Write today for our latest bulletin showing typi- 
cal welded construction jobs. 

















TED 
aan ps 


4 


Mita 


Yh 4, 
2 MOC 


Z 
te 
wo 


we 


EAST CHICAGO 


RAVER TANK & MFG.(0.INC. 





Y 
Y 
ZZ 
YW 


ZY 


Yy 44,°%G 
Ly 
Mtr 
YY 
G/)11, Ute 
Wt. Yj 
Yl 
Wf 
oo 
“, 


TZ 


“hdd 
Y 


Wz 
Y 
(ZA 


ly 2 
. 
| 
- 
= 


dds 
Vil 14 


Vill Utd 


ZZ, 


Yj 
Y 


MZ 
YZ 


Ue 
ld 
Wr 


Wl 
Ys 
LAL 
Wt 


ZZ 
Zz 


Uy 


UU11, V7 
Lda 
GY fl 


Widide 
7 


UWi14, Ut4) 


Yl 


“dda 
ddd 


Witt), ti 


Limit Switches of Rotating Type 


WO new forms of rotating-type limit switches 

have been added to General Electric’s line of 
CR9441-Cp limit switches. One form is for Class 
1, Group D hazardous gas locations, and the other 
for applicatons requiring a watertight switch. 
Housed in heavy, flanged, cast-iron enclosures, the 
switch has a mechanism which may be adjusted to 
operate contacts between a minimum of one-half 


turn of the driving shaft and a maximum of 120 
turns. Indefinite overtravel will not harm the 
switch mechanism. Double-break, fine-silver con- 
tacts are cleaned by opening and closing with a 
rocking motion. One double-break contact is located 
at each end of the travel and can be made normally 
closed or normally open without additional parts. 
For easy wiring a large (%-inch) conduit entrance 
and roomy box are provided. 


Motor with All-Around Protection 


EVELOPED to give complete all-around pro- 
tection, the motcr announced by Allis-Chal- 
mers Mfg. Co., 1126 South Seventieth street, Mil- 
waukee, embodies the “safety-circle’ principle 
which consists of a wide, solid rib—integrally cast 
as part of the frame—forming an unbroken circle 
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WITH BANTAM BEARINGS 

















3-INCH ANTI-AIRCRAFT GUNS are true precision machines that must operate with extreme accu- 
racy and complete dependability. In the design and construction of many of America’s.new 
weapons, the skill and experience of Bantam engineers are playing an important part. 
Bantam’s broad background in the design and application of every major type of anti-friction 
bearing aids in the solution of new and unusual bearing problems. 





LONG, DEPENDABLE LIFE is essential in this application of Bantam Quill Bearings on the wrist 
pins of Baldwin Southwark Triplex Pumps. The pumps, shown in inset, are used to furnish 
high-pressure water for a large shell-forging plant, and deliver 450 gallons per minute at a work- 
ing pressure of 1,500 pounds per square inch. Load application ranges from zero to maximum 95 
times a minute. The Quill Bearings help keep maintenance costs down in this exacting service. 
For further information on this compact, high-capacity bearing, write for Bulletin B-104 


IN THE NATION'S OIL FIELDS, pumping units 
are working ’round the clock to meet wartime 
needs‘for this vital fluid. Leading manufac- 
turers of pumpers have found that Bantam 
Quill Bearings contribute to efficient opera- 
tion, reduce need for maintenance attention. 
Arrows on photograph show location of Quill 
Bearings on The Parkersburg Rig & Reel 
Company’s 66-HK pumping unit—an appli- 
cation typical of the many oil field uses for 
the Quill Bearing. 





MACHINE TOOLS THAT MAKE MACHINE TOOLS 
take on new importance in speeding the 
nation’s wartime production. These Super 
Service Radials built by The Cincinnati 
Bickford Tool Co. are working 24 hours a day, 
7 days a week, helping to turn out turret 
lathes. Bantam Quill Bearings in these 
machines facilitate travel of the head along 
the arm—another instance of the adaptability 
of these compact bearings. 





BANTAM'S ENGINEERING COOPERATION is es- 
pecially valuable in meeting new and unusual 
requirements. Bantam makes every major 
type of anti-friction bearing—straight roller, 
tapered roller, needle, and ball. Bantam engi- 





cutie tices | Danan EARINGS 
best suits your application—or design special ee " 





beatings 0: sues, and: types tient mest oub- STRAIGHT ROLLER - T/ ROLLER - NEEDLE - BALL 
of-the-ordinary service requirements. If you . . 

have a difficult bearing problem, TURN TO -BANTAM BEARINGS CORPORATION ¢ SOUTH BEND ¢ INDIANA 
BANTAM. 
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lf you have fabricating 
problems with 
Stainless Tubing... 





| us ae Rely on your Carpenter 
distributor and our production engineering assistance 


for quick answers to your Welded Stainless Tubing 
fabricating problems. 


Consider the tubes in this double-section heat ex- 
changer, for instance. This special oval shape gives 
more surface per foot of tube. That means faster 
heating and cooling—better and quicker pasteurizing 
and regenerating of milk and other liquids. 











wall thickness of this 
hydrostatically tested tub- 
ing makes it easier to fabri- 
cate, not only for heat exchang- 
ers, but for many other direct 
and indirect defense products. 
And now that wartime produc- 
tion makes every job a rush 
order, the easy-forming qual- 
ities of Carpenter Welded Stain- 
less Tubing are more important than ever before. 


To help you select the right type and analysis of 
Welded Stainless Tubing, we have prepared this 
handy 16-page Manual. In it are complete descrip- 
tions of tubing shapes and types of analysis, and 
hints on fabrication that may help 
you speed the production of tubing 
parts and products for war needs. 
A note on your business letterhead 
will bring you a copy promptly. 





Remember— 


Carpenter Welded Stainless Tubing 
saves machining—conserves metal. 


THE CARPENTER STEEL COMPANY 


Welded Alloy Tube Division »« KENILWORTH, NEW JERSEY 














WELDED 
STAINLESS TUBING 





| 
| 








of protection around the stator. Guarding the 
motor from exterior knocks and abuse are a one- 
piece cast frame and cast end-shields. More liberal 
use of electrical materials makes the motor in- 


ternally and electrically stronger because current: 


and magnetic densities are less extreme. Improved 
bearings design delivers smoother performance 
with full-flow lubrication. For maximum power 





efficiency, additional cross-strength has been built 
into the distortionless stator. Rotor is keyed to 
shaft for strength, and its outer surface is turned 
for smoothness and an accurate air-gap. The 
motor draws in air at openings to the right and 
left of each bearing cap. Air is expelled at bot- 
tom of motor through openings incorporated in 
housing between the mounting lugs. Other fea- 
tures are oil drains at bottom of bearings for easy 
flushing, removable end brackets, and large con- 
duit box for handy wiring. 


Range of Rheostat Cages Offered 


HEOSTAT cages have been developed by Oh- 
mite Mfg. Co., 4835 Flournoy street, Chicago, 
for use with the company’s rheostats. The cage en- 
closure is a convenient form of table-top or surface 





mounting, advisable where there is possibility of 
mechanical injury to the rheostat or human contact 
with electrically ‘“live’’ parts. Surface-mounting 


MACHINE DESsIGN—March, 1942 





i - 










Designing Molded Plastics Parts: 


from the engineering files of One Plastics Avenue 





following general factors: 


1. Minimum tolerance of dimensions measured 
parallel to mold parting line is plus or minus 0.003"/- 
in., but a more practical tolerance is plus or minus 
0.005” /in.; at right angles to parting line the mini- 
mum is plus 0.010" and minus 0.000’, but a more 
practical tolerance is plus 0.015’, minus 0.000’. 


2. Rag-filled or coarse compounds require greater 
leeway in ‘‘build-up’’ dimensions (parallel with 
mold pressure): minimum plus 0.015", minus 0.000’, 
more on large parts. 
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on metal inserts. 
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Section A-A 





DESIGN CONSIDERATIONS 


1. Variations in dimensions of molded parts may be 
caused by toolroom tolerances, distortion in hardening, 
mold wear, changes in molding technique. 

2. Designer and molder should co-operate on toler- 
ances. Specify tolerances only on important dimensions. 
A demand for closer tolerances than are necessary 
increases production costs and reduces output. 

3. Warping can often be controlled by use of cooling 
forms 

4. Shrinkage of parts is compensated for in design of 
mold. Accurate gages facilitate maintenance of toler- 
ances 
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5. Grinding or machining finished part is sometimes 
the most economical procedure for obtaining close 
dimensional accuracy. 


tolerance between 





6. Tolerances for cold molded plastics parts are approx- under consideration. the Plostice Department of Gener! Electic 
imately double those required for hot molded plastics. DIMENSIONAL CHANGES Company: It signifies the location of complete 
ON AGING (Comparison) — esa for development, gp os 
Phenolic—heat ting type....... 1 manufacture, designing, engineering, moid- 
AST Reet 2 2 Phenolic—low-loss type mpage g making, molding and laminating. 

PRS So sok Es we. she Seip wis 3 
COLD MOLDED Fair pede nui purpose type... ..4 REPRINTS of this advertisement may be ob- 
" " Phenolic—acid- and alkali-resistant. . .5 tained by writing Section D-3, General Electric 

OT MOLDED Compression—good Phenolic—impact resistant.......... 6 Plastics  Benssrce ory Pittsfield, Mass. 
Injection—good i o> ae an , 
Transfer—best go = pa ak ps =, ..8 


PLASTICS 


GENERAL 


Specifications for tolerances in hot molded plastics parts should be dependent upon the 


In this hot molded tip support for 
an electric contactor assembly, a 
general purpose grade of phenolic 
compound and proper design of 
part provides nominal (p/us or 
minus 0.006") tolerance between 
contact tips and close tolerance 


| 


INSERTS 
On figuring tolerances where 
inserts are involved attention 
must be paid to inserts’ toler- 
ances; i.e., tolerances on minor 
or major diameter of thread, and 


of insert used for its location in 
mold and the working portion 
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3. Multiple cavity molds usually necessitate in- 
creased tolerances. 


4. For warpage, plus or minus 0.003’/in. from the 
average plane through the warped surface is a good 
working tolerance. 


5. All batches of each grade of compound should be 
uniform to ensure uniform shrinkage in molded 
part. 
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INJECTION 
Use the same tolerances for “build-up” dimensions 
as for dimensions parallel to mold parting line. 


INJECTION MOLDED G-E MYCALEX 
Minimum lateral tolerance is plus or minus 
0.0025"/in. Tolerance on “build-up” dimension 
is plus 0.005", minus 0.000”. Minimum taper of 
1/2° per side is required on all parts. 
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ADDITIONAL FACTS Shrinkages and dimen- 
sional changes affecting tolerances may also 
be influenced by humidity, temperature of 
application, type of compound, etc. . 







G.E.'s 
consulting engineering service will advise you 
on best methods of design. 


ONE PLASTICS AVENUE at Pittsfield, Mas- 


sachusetts, is the headquarters for five plants of 
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ELECTRIC 
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ERMETO 


SAFETY FITTINGS 


FLARING 
WELDING 
SOLDERING 
THREADING 





Patent No. 2139413 


One kind of fitting for 
all kinds of tubing 


SIMPLE...FAST...POSITIVE 


For oiling systems, air lines, hydraulic 
applications, water lines, steam 
systems, high pressure gas and fuel 
lines. Unlimited applications in oil 
fields, refinery, marine, machine-tool 
and mining industries. Safe under high 
pressure. Great resistance to effects 
of vibration. Will hold up beyond 
the burst strength of the tube itself. 


White for samples and complete details 
THE WEATHERHEAD COMPANY 


300 East 13lst Street + Cleveland, Ohio 


WEATHERHEAD 
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cages are used widely in connection with fractional 
horsepower motor controls, heating device controls, 
on dental and medical equipment, and in labora- 
tories. In most applications, ventilated cages with 
perforated sides are used. Other types available 
are: Dustproof cages, cages to house rheostats in 
tandem, explosionproof cages, ventilated cages 
with one-half closed as a splash guard, and a labora- 
tory type semienclosed table-top cage. Various types 
of terminals for the rheostat cages can be supplied. 


Positive Seal Announced 


CTING as a positive seal at the point of trans- 

mission when air or oil, under pressure or 
vacuum, is transmitted from a stationary to a ro- 
tating member, or from a rotating to a stationary 
member, the new seal announced by the Kellogg 
division of the American Brakeshoe & Foundry Co., 
97 Humboldt street, Rochester, N. Y. can be run 
continuously in either direction and can be reversed 





as often as necessary. This rotary seal consists of a 
shaft which rotates in a sealed double-row ball bear- 
ing. Seal is accomplished by a special nonmetallic 
seal nose, bearing against the face of the rotating 
shaft. Bearing surfaces, lapped for positive seal, 
are self-adjusting by virtue of a spiral spring which 
compensates for wear and maintains a constant and 
positive seal with minimum friction. The device is 
suitable for use at pressures up to 150 pounds, at 
temperatures up to 200 degrees Fahr. and speeds 
up to 2000 revolutions per minute, and is available 
in five sizes with oil or air passages %-inch to 1% 
inches. The sealing device is built for long service 
without attention, and is designed to fill a demand 
for a device which would efficiently transmit air or 
oil, under pressure or vacuum from a stationary to 
a rotating member. 


Variable Delivery Pump 


TEPLESS change from 0 to 6 gallons per minute 

at 5000 pounds per square inch is permitted 
by the new variable delivery high pressure pump, 
offered by Watson-Stillman Co., Roselle, N. J. The 
variable flow is accomplished by a new driving 
member trunnioned on the driveshaft; its angle 
being varied while the pump is running to produce 
a corresponding stepless change in plunger, stroke 
from zero to full 4-inch stroke. Stroke-control 
shaft is extended to outside of pump casing for 
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Thanks to more than two years of careful planning 
Century is meeting war production demands! 


Since September of ‘39 Century has been planning its production 
facilities and methods to keep pace with the ever-increasing demand 
for the types and horsepower ratings of motors we knew would be 
needed for defense and war efforts — without plant expansion! 

Wherever electric motor power is a factor in operating war 
machines — or in producing them — you'll find Century able to 
supply AC or DC Motors and Generators needed for the World 
War effort. 

Call in your nearest Century Motor Specialist — you'll find him 
experienced and cooperative. He’s working for Victory, too. 


CENTURY ELECTRIC COMPANY 
1806 Pine Street St. Louis, Missouri 


Offices and stock points in principal cities 









One of the Largest Exclusive 
Motor and Generator Manu- 


facturers in the World. 266 
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SAFETY FITTINGS 


FLARING 
WELDING 
SOLDERING 
THREADING 


Patent No. 2139413 


One kind of fitting for 


all kinds of tubing 


SIMPLE...FAST...POSITIVE 


For oiling systems, air lines, hydraulic 
applications, water lines, steam 
systems, high pressure gas and fuel 
lines. Unlimited applications in oil 
fields, refinery, marine, machine-tool 
and mining industries. Safe under high 
pressure. Great resistance to effects 
of vibration, Will hold up beyond 
the burst strength of the tube itself. 


Write for samples and complete details 
THE WEATHERHEAD COMPANY 


300 East 13lst Street - Cleveland, Ohio 


TUBE FITTINGS + VALVES - DRAIN COCK oe 


YAP -GOlel, my Sep eer. wenan’ 
AND REFRIGERA ON PECIALTIES 





AD 





Cages are used widely in connection with fractional 
horsepower motor controls, heating device controls, 
on dental and medical equipment, and in labora- 
tories. In most applications, ventilated cages with 
perforated sides are used. Other types available 
are: Dustproof cages, cages to house rheostats in 
tandem, explosionproof cages, ventilated Cages 
with one-half closed as a splash guard, and a labora- 
tory type semienclosed table-top cage. Various types 
of terminals for the rheostat cages can be supplied, 


Positive Seal Announced 


CTING as a positive seal at the point of trans- 

mission when air or oil, under pressure or 
vacuum, is transmitted from a stationary to a ro- 
tating member, or from a rotating to a stationary 
member, the new seal announced by the Kellogg 
division of the American Brakeshoe & Foundry Co., 
97 Humboldt street, Rochester, N. Y. can be run 
continuously in either direction and can be reversed 





as often as necessary. This rotary seal consists of a 
shaft which rotates in a sealed double-row ball bear- 
ing. Seal is accomplished by a special nonmetallic 
seal nose, bearing against the face of the rotating 
shaft. Bearing surfaces, lapped for positive seal, 
are self-adjusting by virtue of a spiral spring which 
compensates for wear and maintains a constant and 
positive seal with minimum friction. The device is 
suitable for use at pressures up to 150 pounds, at 
temperatures up to 200 degrees Fahr. and speeds 
up to 2000 revolutions per minute, and is available 
in five sizes with oil or air passages %-inch to 1% 
inches. The sealing device is built for long service 
without attention, and is designed to fill a demand 
for a device which would efficiently transmit air or 
oil, under pressure or vacuum from a stationary to 
a rotating member. 


Variable Delivery Pump 


TEPLESS change from 0 to 6 gallons per minute 

at 5000 pounds per square inch is permitted 
by the new variable delivery high pressure pump, 
offered by Watson-Stillman Co., Roselle, N. J. The 
variable flow is accomplished by a new driving 
member trunnioned on the driveshaft; its angle 
being varied while the pump is running to produce 
a corresponding stepless change in plunger stroke 
from zero to full 4-inch stroke. Stroke-control 
shaft is extended to outside of pump casing for 
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ee Thanks to more than two years of careful planning 
™ Century is meeting war production demands! 
Since September of ‘39 Century has been planning its production 
facilities and methods to keep pace with the ever-increasing demand 
for the types and horsepower ratings of motors we knew would be 
needed for defense and war efforts — without plant expansion! 
Wherever electric motor power is a factor in operating war 
machines — or in producing them — you'll find Century able to 
supply AC or DC Motors and Generators needed for the World 
War effort. 
: Call in your nearest Century Motor Specialist — you'll find him 
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@ We are proud of our ability to under- 
take the designing, planning and manv- 
facturing of machinery intended for 
unique and special purposes. Our skilled 


hands are adept at every phase of the job. 


© We have responded to the emergency 
that exists with enlarged facilities and in- 
creased capacity, and are filling individual 
orders to the best of our ability. Look for 
the machine that bears the “Bayard” name 
to measure up fully to highest standards 
of accuracy, precision, quality. 

c, © PHILADELPHIA 
m. L. BAY 


attachment either to a manual or automatic pres- 
sure control. Especially suitable on hydraulic 
press applications where a rapid advance must 
be followed by a slow movement at high pressure 
and for boiler feed where sudden changes in output 


affecting water level are met, the pump is equipped 
with a 25 horsepower motor. Motor is mounted 
so that the entire unit is but 4 feet high and re- 
quires only 4 x 4 feet floor space. Weight is 5000 
pounds. Units designed for pressures ranging from 
a few hundred to eight or ten thousand pounds per 
square inch pressure can also be built. 


Reservoir Type Grease Cups 


UTOMATIC, high-pressure, reservoir type 
grease cups, now being offered by Bowen Prod- 
ucts Corp., Ecorse, Mich., are recommended for use 
in machine tools, farm 
machinery, trucks, 
busses, cranes, mining 
machinery, etc. Made 
from heavy steel 
stamping, zinc plated, 
and assembled under 
pressure, this cup 
uses self-aligning pis- 
tons controlled by 
combined conical and 
helical springs to dis- 
tribute hydraulic pres- 
sure to outer ring of 
cup when filled. Cup 
is filled with a grease 
gun through fitting 
shown on accompany- 
ing sectional illustra- 
tion, which incidental- 
ly is actual size. 
Grease is forced into bearings and reservoir which 
holds 1/3 ounce. A pressure of 3500-3800 pounds 
can be withstood by the cup. Cup can be filled un- 
der any available lower pressure and will operate 
satisfactorily in any position. Action of spring 
forces grease by means of pistons to bearings. All 
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ed No oil, no wax—but a remarkable new trans- 
parentizing agent developed in the K&E 
laboratories—produces this truly permanent 
tracing paper! ALBANENE is made of 100% 
long fiber pure white rags—treated with 
Albanite—a new crystal clear synthetic solid, 
physically and chemically inert. ALBANENE 
will not oxidize, become brittle or lose trans- 
parency with age. 

Equally important, ALBANENE has a fine 
hard “tooth” that takes ink or pencil beauti- 
>) fully and erases with ease ... a high degree 
of transparency that makes tracing simple 
and produces strong sharp blueprints ..; 














Slay 





\ 


, [his permanent tracing paper is 
transparentized with Albanite 





extra strength to stand up under constant 
corrections, filing and rough handling. 
ALBANENE has ai// the working qualities 
you’ve always wanted—and #t will retain all 
these characteristics indefinitely. 

Make ALBANENE “prove it” on your own 
drawing board. Ask your K&E dealer or 
write us for an illustrated brochure and 
generous working sample. 


KEUFFEL « ESSER CO. 


CHICAGO - ST. LOUIS - SAN FRANCISCO - LOS ANGELES - DETROIT - MONTREAL 
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In- 
ate VEGETABLE O11 ALBANITE is a crystal- 
a + - “9 clear synthetic solid, 
ng chemically unstable, free from oil and wax, 
oxidizes easily. Papers Physically and chemi- 
All . cally inert. Because of 
treated with vegetable this new stabilized 
naa oil become rancid and eanapaccesiees ores 
anene is unaffect 
94? Oil Dick brittle, turn yellow and by harsh climates— 
1 transparency sat’ opaque with age. will not oxidize with 
with age, become brittle or * 





lose transparency. 


Peer CW, 


THE STABILIZED TRACING PAPER. 

















In featuring the use of IRV-O-LITE XTE-30 Extruded 
Plastic Tubing in their catalog, Thomas & Betts give 
the descriptions shown in the two excerpts below. 
“Insulating sleeves are available to prevent shorts 
between adjacent lugs or metal parts. Put the insulator 
on the wire first. After the ‘Sta-Kon’ has been in- 
stalled, just push the insulator on over the barrel of 
the terminal." 











“These ‘Wedge-On’ Lugs are 

complete with insulating skirts 

encasing the lug body to pre- 

vent accidental shorts. This 

insulating skirt overhangs the 

Ce _—- end of the lug body, assuring 

full protection. It is flexible and therefore not marred 

by the tool in installing. It will not crack or split 

under abuse, and will not swell, loosen or distort due 
to moisture. 





“Tensile strength: 2150 Ibs. per 
square inch. Dielectric strength: 
dry, 732 volts per mil; wet, 310 
volts per mil. Moisture absorption 
after 24 hours immersion, .94%. 
Temperature limit: 300° F, starts 
to soften. It is resistant to trans- | >“ 
former oils, solvents, sulfuric acid, | 497 aca) T ( 
caustic soda, etc." 2 ests 








{RVINGTON, NEW JERSEY, 





IRV-O-LITE XTE-30 Tubing has high dielectric and 
mechanical strength with exceptional resistance to 
tearing, abrasion, heat and solvents. Its flexibility, 
smoothness, continuous lengths and wide range of 
colors help speed assembly. 


Send for test sample and prices—write Dept. 86. 


PROMPT DELIVERY ASSURED. 


VARNISH & INSULATOR CO. 


=~ PLANTS AT 
IRVINGTON, N. J. 
HAMILTON, ONT.,CAN. 
Representatives in 20 Principal Cities 


U.S.A. 








foreign matter is excluded from airtight reservoir, 
Constant pressure applied by spring action keeps 
bearings lubricated as long as cup has any grease 
in reservoir. 


Phenolic Molded Plastics 


EVELOPMENT of a new impact-resistant 

phenolic molding plastic, designated as phenolic 
resin XM-15000, has been announced by Bakelite 
Corp., 30 East Forty-second street, New York. This 
new material can be preformed on automatic tablet. 
ing machines. When molded it has approximately 
twice the shock resistance of general-purpose 
phenolics, and as compared with other shock-re- 
sistant phenolic plastics its water resistance is also 
good. 


Fuel, Air-Flow, Ratio Indicator 


HREE instruments in one—an air-flow, fuel- 

flow and ratio indicator—are incorporated in 
a gage recently developed by The Hays Corp., Michi- 
gan City, Ind. At a glance the exact ratio existing 
between gas-flow and air-flow can be determined. 
The spot at which the pointers cross _ indicates 
whether there is a deficiency or excess of air in 
proportion to the fuel and the exact percentage 





of such deficiency or excess. The cross-pointer 
feature of the gage is adaptable also to conditions 
other than the relationship of fuel to air; it can 
be used to show the ratio existing between any two 
of the following functions: Flow of gas or flow 
of oil or other measurable fluid; pressure, draft, 
suction, temperature (up to 1000 degrees Fahr.), 
speed in revolutions per minute, or inches per min- 
ute, position, level and others. 


- 


Controls for Refrigeration 


N ENTIRELY new principle—cold anticipa- 
tion—has been recently introduced by Penn 
Electric Switch Co., Goshen, Ind., for the refrigera- 
tion industry. This cold-control for walk-in coolers, 
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GLOBE WELDED STAINLESS STEEL TUBING 

. .- Gloweld is the result of a long period of research and experiment by the Globe Steel 

Tubes Co., pioneer manufacturer of stainless steel tubing. 

It is produced by a closely controlled electric welding process that gives it unusually smooth 
er finish — “flash” is hardly detectable. Gloweld’s light weight, high resistance to corrosion, 
ns heat and pressure, comparatively lower cost, and other advantages will find many appli- 
an cations for tubing in chemical and process industries, food industries, pulp and paper, oil 
bd and other industries where these factors are needed. It is already in use in aircraft construc- 
- tion — as hydraulic lines, and for engine parts. Available in a wide range of diameters 
: and wall sizes, in practically all stainiess steel analyses. Write for full information. 

.- GLOBE STEEL TUBES CO + MILWAUKEE, WISCONSIN 
» 
n 
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1. Although we are up to our ears 
with motor business, there will be no 
cheapening nor substituting which 
would lower our standards of mate- 
rials or engineering. The Baldor 
reputation for Better Motors will be 
strictly maintained. 


2. Our customers and other users of 
motors understand the situation and 
know that we are co-operating with 
them as fully AND FaiRLY as is humanly 
and mechanically possible—and they 
with us. 


For which, we are deeply grateful. 


¢ 
BALDOR ELECTRIC COMPANY, ST. LOUIS 


Representatives in Principal Cities 





reach-in boxes, display cases and all other above. 
freezing applications averages box temperature and 
coil temperature to maintain box temperature With- 
in 1 degree of desired point without short-cycling 
compressor. Also provided are selective defrost 
(automatic coil defrosting when box is loaded with 
warm produce and extra cooling Capacity is as. 
sential), and maintenance of proper humidity, pre. 
venting “‘sliming” losses and dehydration. The 
performance of the controls is the result of a new 
concept of single temperature bulb application; 





one portion of the bulb being attached directly to 
the coil while the remainder hangs free in the air. 
This bulb action is influenced by a temperature 
drop in the coil before box temperature is affected 
by more than a fraction of a degree. Much smaller 
temperature swings occur because of the more 
efficient use of the coil’s cooling capacity. Harm- 
ful variations in humidity are also prevented. 


Adjustable Thermostat Offered 


N UNDERWRITER'’S approved, adjustable 
thermostat, known as Type ASK-BB, has been 
introduced by George Ulanet Co., 88 East Kinney 
street, Newark, N. J. Assembly comprises a %- 
inch bimetal element, mica insulated from a *- 
inch spring. Two insulated mounting holes are 
also provided. The unit is capable of handling 
1500 watts at 115 or 230 volts alternating current, 
with a maximum operating temperature of 300, 450 
or 700 degrees Fahr., and can be supplied in either 
normally open or normally closed types. By turn- 
ing a simple adjusting screw clockwise temperature 
is increased. The thermostat is especially suited 
for use on electrically-heated cabinets, rubber vul- 
canizing equipment, radio transmitters, etc. 


Fan Motors in Three Models 


NIT-BEARING, shaded-pole fan motors tor ap- 

plications requiring a short, quiet, compact 
motor such as in commercial refrigeration app@ 
ratus, air conditioning, and ventilating systems, 
have been brought out by General Electric Co., 
Schenectady, N. Y. These motors are available in 
three models for 115-volt, 60-cycle operation. Frame 
51AL operates with or without air over the motor 
at 1.5 watts, 1550 revolutions per minute, and with 
air over the motor at 3 watts, 1400 revolutions per 
minute. Frame 51EL requires air over the motor 
at 9 watts, 1550 revolutions per minute, and oP 
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“OF COURSE... 
PHILADELPHIA 
GEARS HAVE 
EVERYTHING 
YOU CAN ASK 
FOR’ 





























WeVGR impale 


Any size from 12" 0.D. to 100" 0. D. 


OU get exactly what you specify when 

you put your requirements for forged and 

rolled steel rings in the experienced hands of 
Taylor Forge. 


As the world’s largest manufacturer of 
forged steel flanges, Taylor Forge has amassed 
the finest equipment for forging, rolling and 
machining steels & alloys — exceptional 
facilities for heat treating — most complete 
and modern laboratory testing equipment. 


The facilities of Taylor Forge are of particu- 
lar interest to manufacturers whose product 
requires special heat treating and testing to 
insure specific characteristics. 


jj INQUIRIES ARE INVITED 


TAYLOR FORGE & PIPE WORKS 
General Offices & Works: Chicago, P. O. Box 485 
New York Office: 50 Church St. 
Philadelphia Office: Broad Street Station Bldg. 


@ Other Taylor Forge Products include: “WeldELLS” and 
related seamless fittings for pipe welding; forged steel 
flanges; forged steel nozzles, necks and other outlets for 
pressure vessels; light walled spiral pipe; heavy walled 
electric-weld and forged-weld pipe; corrugated furnaces, 
and similar forged and rolled products. 











erates with or without air over motor at 35 to 6 
watts at 1550 revolutions per minute. Frame T1GL 
is rated 1/40 and 1/25 horsepower, 1550 revolu- 
tions per minute, air over the motor, and is for 
use with direct-connected propeller fans only, Upj. 
form air gap and true bearing alignment necessary 





for quiet operation is assured by both bearings and 
motor core being machined in one setup in a single 
cast member. A large oil reservoir provides opera- 
tion for many years without reoiling. Free oil 
in reservoir is transferred to shaft of motor through 
wool felt, and then pumped through the bearings 
and into the oil return. 


Hydraulic Coolant Pump 


ECOMMENDED for use on lathes, shapers, 

milling, drilling and grinding machines, a new 
series of coolant pumps has been added to the line 
of Eastern Engineering Co., 45 Fox street, New 
Haven, Conn. In addition to their use where a 
steady stream of coolant or cutting oil is necessary, 
the pumps are also suitable for circulating non 


viscous liquids for cooling and circulating applica 
tions. Open impeller allows small chips or grit @ 
pass without harm. Requiring no priming, this 
compact pump can be installed in small space. TW? 
heights are available: Long, 19% inches high, 
weighing 35 pounds; and short, 16% inches high, 
weighing 30 pounds. The motor is % horsepower 
1725 revolutions per minute, impulsion induction, 
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y. Uni- 


“a HYATIS SERVE BOTH 


=) MACHINE RUNNER -and THE GUNNER 


On the production line, as on the firing 


line, Hyatt Roller Bearings keep fighting 


fricion—keep fighting for America! 





Correctly designed ... precision 


built...freeing equipment from 





call bearing wear and care .. . tak- 
opera- ing the brutal punishment of 
ee oil heavy loads and long hours 
a ... Hyatt Roller Bearings 
have carried on in war 
and peace for a half cen- 
tury, and will continue 
to serve as well in to- 
apers, day’s air, land and sea 
, i assignments. 
‘a And after industry's 
ere a machines have finished 
ee their present war-time pro- 
duction ... after America’s 
guns have fired their last 
shots in Victory— Hyatt 
Roller Bearings will be serv- 
ing as usual on highway and 
railway, in mill and factory, in 
farm and field—keeping things 
rolling quietly and economically. 
Hyatt Bearings Division, General 
Motors Corporation, Harrison, N. J.. 
Chicago, Detroit, Pittsburgh, San Francisco. 
ylica- 
‘it to 
this 
Two 
high, 
me BH THE 50™ YEAR OF ROLLER BEARINGS 
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You 


Get there 


OH MITE HighCurrent 
TAP SWITCHES 


Compact, All Enclosed 


* 
Construction 
# 

rent Ratings 


* 


Ceramic 
High Cur 


Many Contacts 
* 


Slow Break, Quick- 
Make Action 
x 


Silver-to-Silver 
Contacts 


* 


Back-of-Panel 
Mounting 


Five Compact Models 
Rated at 10, 15, 25, 50 
and 100 Amperes, 150, 
300 Volts, A. C., from 
134" diam. to 6" diam. 
May also be used on 
low voltage D. C. at 
reduced current rat- 
ings. 


2 or 3 units can be con- 
nected in tandem to 
form multi-pole as- 
semblies. 


LS mm os ee ee ee ee 


These unique load-break, single-pole, 
multi-point rotary selectors have 
greatly simplified high current cir- 
cuit switching in a variety of appli- 
cations. They are especially useful in 
military aircraft, battery chargers, 
tapped transformers, welders, radio 
transmitters and other equipment. 
Non-shorting type. Available with 
any number of taps up to 8, 11, or 
12 depending on the model. Never 
have so many high current taps been 
so compactly arranged yet perfectly 
insulated and protected. Special con- 
structional features insure trouble- 
free operation and extra long life. 
Underwriters’ Laboratories Listed 
models available. Write for details. 


Send for Catalog and Manual No. 40 


Write on company letterhead 
for complete, helpful 96-page 
Catalog and Engineering 
Manual on Rheostats, Resis- 
tors and Tap Switches. 


OHMITE MANUFACTURING CO.. 4832 Flournoy St., Chicago, U.S.A. 


be Kight uith OHWMITE 


RHEOSTATS + 


RESISTORS + FAP SWITCHES 


semi-enclosed, for use on 110 volts, or 299 Volts 
60 cycle, single-phase current. Maximum pressure 
of the pump is 6 pounds per square inch, with a 
maximum capacity of 17 gallons per minute. Pump 
is constructed of cast iron and so designed that 
there is no metal-to-metal contact below liquid 
level, permitting handling of nonlubricating liquids, 
Pump inlet above impeller is tapped for 1%-inch 
standard pipe and the outlet for %-inch Standard 
pipe. Flange, bracket and sump mountings can 
be furnished for the pump. 


Rustproof Coating for Metal 


OR application on diesel engine parts, electric 

heater meter boxes, etc., where special protec. 
tion is required, a new transparent coating can be 
obtained from Wayne Chemical Products Co., De- 
troit. This corrosion-resistant, rust-preventive com- 
pound is quite elastic and is not at all brittle or 
sticky. It deposits but a thin coating on the 
metal, approximately less than one one-thousandth 
of an inch in thickness. Containing acetates and 
coal tar solvents which evaporate within a short 
time makes possible the handling of parts in from 
3 to 5 minutes after the coating has been applied. 
In order to obtain a harder coating, the coated 
metal can be baked for about 20 minutes at a 
temperature of 225 degrees Fahr. This, however, 
does not make the coating brittle so that it will 
chip or crack. The coating may be applied by 
dipping, spraying, brushing, etc., with the dipping 
method being most popular inasmuch as it applies 
a smooth even coating. 


Centrifugal Coolant Pump 


ANUFACTURERS of all types of machines, 

especially those required for operations at full 
capacity under the present war program, will be 
interested in the increased hydraulic efficiency of 
coolant and circulatory pumps, produced by Brady- 
Penrod Inc., Muncie, Ind. Efficiency is accomplished 
by elevating hydraulic shock as liquid travels 
through pump. Design incorporates a venturi im- 
peller inlet, constant velocity vane curvature, Pro- 
gressive volute and orifice conversion discharge 
throat. Five types of coolant and circulatory 
pumps, as well as those of individual design, are 
available. The pumps in this line can handle as 
much liquid with a %-horsepower motor as they 
formerly accomplished with a % -horsepower motor. 
Two models are self-priming, permitting the pumps 
to be installed above the water line. Designed 
to eliminate wear, the pumps are suitable for use 
with abrasives. Pumps can be obtained with rat- 
ings established at SSU 400, 750, 1250 and 2000 
which corresponds to SAE 10, 20, 30 and 40 at 
room temperatures. NEMA motors are used - 
the pumps which are built in all models for capac 
ties from 4 gallons per minute to 100 gallons per 
minute, with heads up to 100. 
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DOW OFFERS COMPLETE 
FACILITIES FOR FABRICATION 
OF DOWMETAL PARTS 


(Right) Spot welding operation 

on DOWMETAL tank baffle. 

‘“€nter) Finishing ©peration on (Lower Left) 
AL whee] fairings, 


Riveting operation 
on fabricated 


DOWMETAL part. 


New York City, St. Louis, Chicago, San Francisco, 
Los Angeles, Se 
STRUCTURAL METALS 


attle, Houston 
CAST! NGS 





“Trade Mark Reg. U. §. Pat. Of, 
° FORGINGS 


STRIP PLATE EXTRUSIONS 




















Typical made of 
Ampco Pactal at right. 


LoncerR service life 
of machine parts becomes imperative when a 
war production line may depend upon the 
smooth functioning of a machine tool. Today, 
many vital frictional parts have been redesigned 
to include Ampco Metal, an alloy of the alumi- 
num bronze class, because of its marked wear- 
resistance. 


Wears 5 to 15 times longer 


Actual installation tests prove that Ampco Metal 
has from five to fifteen times the life of ordinary 
bronzes. Today, as never before, such a metal 
appeals to production-conscious designing en- 
gineers as essential to continuous production. 
a machine tool manufacturers have more 
than forty Ampco applications in their line of tools. 


Not only machine 
mpco LITERATURE tools, but aircraft, 
A Available " ordnance, heavy ma- 
AMPCO METAL, cate'09 chinery, and other 
22 toy — Industrial important war equip- 
Arpronges Catait oated ment include parts 

— of Ampco bronzes. 
Ampco engineers are 
at your service. As 


for Catalog No. 22. 





fetel in Ac 
Servits-craft 
lin 
© Metal Centrif- AMPCO METAL, INC. 
ugel Costal in Heavy Dept. MD-3 


Arm . . 
A. jock etal in Gears Milwaukee, Wis. 














Priorities Field Service 


OLLOWING district managers, appointed b 
F Office of Production Management, serve in an sd 
capacity on priorities. Chief function is to assist holders 
of defense contracts te obtain priority ratings on materials 
Usually, they have facilities for immediate communication 
with the Priorities division of War Production Board ‘th 
Ms 6 mcg or Bs of yoy is not available 
ow, requests may be addressed to district m 
ities Field Service, as noted below: one 


Alabama: 
Birmingham—M. J. Lide, Phoenix Bldg. 


California: 
Los Angeles—G. H. Hutchins. 1151 S. Broadway. 
ore L. Kerr, Federal Reserve Bank 
g. 


Colorado: 
Denver-—Virgil Board, U. S. National Bank Bldg. 


Connecticut: 
Hartford—Edwin L. Howard, 805 Main St. 


Florida: 
Jacksonville—George H. Andrews, Lynch Bldg. 
Tampa—T. L. Hausmann, Wallace South Bldg. 


Georgia: 
Atlanta—John B. Reeves, 150 Hurt Bldg. 


Illinois: 
Chicago—Malcolm R. Macdonald, 20 North Wacker drive. 


Indiana: 
Indianapolis—Albert O. Evans, Circle Tower Bldg. 


Iowa: 
Des Moines—505 Crocker Bldg. 


Kentucky: 
Louisville—James T. Howington, Todd Bldg. 


Louisiana: 
New Orleans—John A. Bechtold, 422 Canal Bldg. 


Maryland: 
Baltimore—Theodcre M. Chandlee, Baitimore Trust Bldg, 


Massachusetts: 
Boston—William P. Homans, 19 Congress St. 


Michigan: 
Detroit—James E. Wilson, Boulevard Bldg. 


Minnesota: ‘ 
Minneapolis—Willard F. Kiesner, Midland Bank Bldg. 


Missouri: 
Kansas City—C. H. Carr, Federal Reserve Bank Bldg. 
St. Lovis—L. E. Crandall, 810 Boatmen’s Bank Bldg. 


Montana: 
Helena—Oscar A Baarson, Power Block House. 


Nebraska: 
Omaha—R. H. Fair, Grain Exchange Bldg. 


New Jersey: 
Newark—176 Sussex avenue. 


New York: 
Buffalo—Paul R. Smith, M. & T. Bank Bldg. 
New York—Sydney Hogerton, 122 East Forty-second st. 


North Carolina: 
Charlotte—J. E. MacDougall, Liberty Life Bldg. 


Ohio: 

Cincinnati—James B. Harvey (acting), 34 East Fourth St. 
Cleveland—William T. Walker, Union Commerce Bldg. 
Dayton—Harold B. Doty, Third National Bank Bldg. 


Oklahoma: 
Oklanoma City—C. F. Aurand, 414 Key Bldg. 
Tulsa—A. E. Ballin, Kennedy Bldg. 


Oregon: 
Portland—J. Fred Bergesch, Bedell Bldg. 


Pennsylvania: , : 
Philadelphia—Frederick W. Slack, 1617 Pennsylvania Blvd. 
Pittsburgh—Charles C. Cruciger, Grant St. and Ogle Way. 


Tennessee: 
Knoxville—Dyer Butterfield, Goode Bldg. 
Memphis—J. S. Bronson, Sterrick Bldg. 
Nashville—George S. Gillen, 1015 Stohlman Bldg. 


Texas: 
Dallas—James B. Crockett, Wood and Akard Sts. 
El Paso—R. C. Stryker, El Paso National Bank Bldg. 
— L. Noble Jr., Federal Reserve 
g. 
San Antonio—Carl L. Pool, 415 West French Place. 


Utah: F 
Salt Lake City—Ralph E. Bristol, Utah Oil Bldg. 


Virginia: 
Richmond—Fred P. Wilmer, 10 South Fifth St. 


Washington: 
@ Seattle—William D. Shannon, Stuart St. 


Wisconsin: g al 
Milwaukee—Frank J. Tharinger, First Wisconsin Nation 
Bank Bldg. 


Bank 
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MEASURES UP TO 


EVERY DEMAND OF il: * SEALED AGAINST 


DISCRIMINATING 


LUBRICATION LOSS 
* SEALED AGAINST 


* FULLY SELF-ALIGNING 


DESIGNING ENGINEER DUST AND DIRT 


®& QUIET OPERATION 


* PLAIN OR WATER- 
COOLED 


* AVAILABLE FROM 
STOCK 


THE DODGE .5EEV/Oz/ PRECISION PILLOW BLOCK 


tion brass oiling rings. These features alone assure 
long operating life with minimum maintenance time 


for any machine or power transmission application 
where a precision-built, babbitted bearing—fully self- 
iligning and quiet in operation — is needed . . . the 
Dodge Sleevoil Precision Pillow Block meets every 
demand of the discriminating designing engineer. 


Special seals — closely held to the shaft with garter 
springs and revolving with the shaft — act like piston 
ting seals in protecting the bearing against loss of 
lubricant or admission of dirt. Ample and dependable 
lubrication within the bearing is insured by “T”’ sec- 


and costs. 


Many other refinements of design and construction 
have been incorporated in the Sleevoil pillow block. 
Available for prompt delivery from stock in both 
plain and water-cooled types—all popular sizes. Send 
for Bulletin A401. 


DODGE MANUFACTURING CORPORATION 
Mishawaka, Indiana, U. S. A. 





A SELF-LOCKING NUT 


| 
| 
for every _ ASSETS to a BOOKCASE 
IMPORTANT FASTENING | 


Mechanical Properties of Materials and Design 








By Joseph Marin, Professor of Mechanics, 
Pennsylvania State College; published by 
McGraw-Hill Book Co., New York; 273 
pages, 6 by 9 inches, clothbound, available 
| through MACHINE DESIGN for $3.50 post- 
STANDARD-HEIGHT HEX NUTS THIN HEX NUTS | paid. 

For all classes of bolted fastenings For shear bolts with light tensile load | 
Current material shortages combined with 
modern developments in engineering design tend- 
ing toward the use of increased speeds, lightweight 
construction, and higher operating temperatures, 
make this an important reference book for the 
“ engineer. The object of the book is to furnish 
For penton ds Send hopes 5 — a | a survey of the mechanical properties of engineer- 
and castings ing materials and to show how a consideration of 
these properties modifies usual design procedure, 
To this end simple and combined static, fatigue, 
impact, and creep stresses are considered in their 

relation to service conditions, part shape, etc. 
Testing technique and methods are only briefly 
INSTRUMENT-MOUNTING NUTS age Bk ue discussed, emphasis being placed on the interpreta- 
For attaching instruments Riveted to structure, for tion of test results for the purpese of determining 
to control panels blind-mounting of panels working stress values or for the selection of the 

and sub-assemblies é ; 

material to be used. As exarnples, designs of 
specific machine and structural members are given 
to demonstrate how a consideration of the more 
recent theories influence the required dimensions 
of these members. The book is illustrated with 
working stress and design charts intended to 
simplify the designer’s use of this material. Read- 
ers of MACHINE DEsIGN, familiar with Profes- 
sor Marin’s current contributions of articles on 
stress determination, will appreciate in his book 
the same lucidity and thoroughness so notable in 








CORNER ANCHOR NUTS RIGHT-ANGLE ANCHOR NUTS 
For blind-mounting in close quarters For blind-mounting in 90° positions 


GANG-CHANNEL NUTS th icl 
For multiple blind-mounted fastening of removable panels and covers e articles. 





ey fy 43 
LASTIC STOP NUTS are made in more than 


2500 combinations of type, size, mater- 
ial, finish, and thread system ...to provide | Basic Units in Mechanical Drawing 
safe and economical bolted fastenings for | . 
any application. Each nut embodies the | By Randolph Phillip Hoelscher and Arthur 


. seg’ : Beverley Mays, University of Illinois; vol- 
Elastic Stop resilient non-metallic self-lock- ume I, second edition, pitched ty Ale 


ing collar that assures a tight hold under all | Wiley & Sons Inc., New York; 35 sages 
. sys : | 6 by 9 inches, clothbound, available throug 

service conditions. Sample nuts for testing Ricca theses for Ghib postal. 

are available without cost or obligation. 


atalog contains a graphic explanation of the Elastic For exhaustive detail covering the fundamentals 

&, Stop principle, presents test and application data, | of mechanical drawing this book is unsurpassed. 
illustrates uses, and lists the complete line of nuts. Each of the 34 individual units is discussed in five 

» Write for a copy | parts: Purpose, what you should know, how to do, 

ELASTIC STOP NUT CORPORATION questions, and problems. It is thus ideal both as 4 

2326 VAUXHALL ROAD + UNION, NEW JERSEY | text for beginners in mechanical drawing as well 

| as a ready reference to fundamental drawing prit- 
SELF-LOCKING ciples for the drafting room and engineering de- 


N U T g, partment. 


As an example of the detail in which each sub- 
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Best batting average in the big leagues last 
year was .406. That’s a little better than one 
safe hit out of every three trips to the plate. 

Though “tops” in baseball ...an average 
like thatin steel casting production wouldn’t 
get to first base in meeting America’s war 
needs today. 

Here at Unitcast we’ve geared our entire 
foundry operations to such high standards 
of accuracy that our“batting average” is .997 





—only one out of 333 Unitcastings have been re- 
jects—a record unsurpassed in the industry! 

This means a minimum of waste... better 
quality... faster production ...and lower costs 
for users of Unitcastings! Unitcast foundry 
facilities are the most modern in America 
...assuring extremely accurate control of 
Quality and Uniformity every step of the 
way from furnace to finished castings! 
Unitcast Corporation . . . Toledo, Ohio. 


ALLOY AND CARBON ELECTRIC STEEL CASTINGS 








CORPORATION 


a 
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2’ and that’s why you will find Hansen 
ose couplings right in the thick of the war 
tht, being used extensively by the Army. 

on and industrial plants throughout the country. 


Tite air hose couplings are rugged, fast. eco- 

'y to operate and trouble proof. A slight push 
into socket... it's connected absolutely air- 

e air is automatically turned on, a genile pull 
nnected and air is instantly turned off. None 
omary twisting or turning of parts in order 

t or disconnect and the coupling’s complete 
¢ action prevents kinking or twisting of hose. 


WRITE TODAY FOR FREE CATALOG 


Hansa nc. co. 


INDUSTRIAL AIR LINE EQUIPMENT 
1786 E. 27TH STREET *+ CLEVELAND, OHIO 








ject is discussed, in the section devoted to “‘letter- 


| ing,” each letter is considered separately. Not only 


is the proper direction of pen or pencil strokes for 
each element of the letter indicated, but also the 
sequence in which each is drawn. 


OC C) OC 
Industrial Plastics 


By Herbert R. Simonds; published by the 
Pitman Publishing Corp., New York; 385 
pages, 6 by 9 inches, clothbound, available 
through MACHINE DESIGN for $4.50 postpaid. 


As a fundamental reference to the comparatively 


| new field of plastics as an engineering material 
| this book affords an excellent general survey of 
| the entire industry. 
| application of plastics in their design will find 
| such basic information invaluable. 


Engineers interested in the 


Following a brief history of the development 


| and extent of the plastics industry, the basic con- 


stitutents of commercial materials are discussed 


| including resins, fillers, pigments, catalysts, and 


their various sources. This treatment is then 


| extended logically to a consideration of the chemis- 
| try of the various types of plastic materials. 


Applicability of the different molding techniques 


| cuch as pressure molding, injection molding, cold 
| molding, etc., as well as several methods oi plastic 
| fabrication including laminating, bonding, machin- 
| ing, and finishing, provide a proper introduction to 
| a discussion of plant and equipment. 


A thought-provoking chapter and one which 


| gives evidence of the progressive treatment of the 
| subject characteristic of the book is that devoted 


to the future of plastics. In this chapter typical 


| research problems are indicated as well as the 
| position of plastics in our wartime economy. 


O C] Cj 
Airframes 


‘’ Edited by E. Molloy; Part III, published by 
The Chemical Publishing Co., New York; 
132 pages, 5% by 8% inches, clothbound, 
available through MACHINE DeEsIGN for $2.50 
post paid. 


For engineers interested in the structural design 
of aircraft this book will be of considerable value. 
The discussion is devoted to the design features of 
the Bristol Blenheim, Taylorcraft, Cunningham 


| Hall, and Douglas airplanes, with particular atten- 


tion to the design of the fuselage and wing aS- 


semblies including such control systems as the 


rudder and elevator. The book is profusely illus: 
trated with both exterior and interior photographs 
as well as drawings and schematic diagrams of the 
control circuits and the location of the various 
integral elements of the ship. Attention is also 
paid to a number of different methods of fabrica- 
tion and their effect upon the structural design. 
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This Aeozectowe step leads to 47 more! 
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Carbon analysis in P-K Laboratory—first step in Quality-Control routine, fo | 6g, 740 | re Wer So Yt | ins 
| 6 9% 17 Hut Te} n| : | 
rs 3 ° ~ +0 | 4. Tat Si —{ 
Parker-Kalon’s Quality-Control Laboratory | 66,600] mari Marto 
makes sure that every P-K Socket Screw has el 201 Be 


-——_| —_ 





the right beginning. Thorough laboratory tests 
of the raw material are followed by numerous 
tests and inspections that result in Parker- 
Kalon’s high standard of quality. Physical and 
mechanical characteristics must surpass all 
working requirements. 

The Parker-Kalon Laboratory controls the 
entire production of these Socket Screws. This 
is your assurance of 100% dependability! 
Doubtful screws” — screws that look all right 
but some of which fail to work right — have 
heen eliminated by a complete step-by-step Quality- 
Control routine which has no counterpart in the screw- 


making industry. 
This protection against costly delays and rejects 
¢ @ a. j ) J a 
caused by “doubtful screws” is ample reason why essen- 


tial war production industries specify P-K Socket 


Screws. Besides, they cost no more! Parker-Kalon : 


*49 separate “check-ups” on Cap Screws alone! 
Quality - Contvolled SOCKET SCREWS 
Give the Green Light to Defense Assemblies 


Complete test and inspection routine covers: 
Chemical Analysis; Tensile and Torsional 
Streneth: Ductility; Shock Resistance under 
ension and Shear; Hardness; Head diameter, 
height and concentricity; Sotket shape, size, 
’ depth and centricality; Class 3 Fit Threads; 
Clean-starting Threads. 
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SPURS—SPIRALS—BEVELS—WORM GEARING 


(14 to 96 D.P.) 


With considerable experience and _ ex- 
ceptional facilities for the manufacture of 
high precision Small Gears, our manu- 
facturing capacity is now heavily burdened 
with National Defense work, and we 
naturally feel pardonable pride in the 
importance and quality of our contributions 


to the Program. 


A FTER thirteen 


years as research 
engineer with Belj 
Telephone Labora. 
tories Inc, New 
York, Robert M 
Kalb has become as 
sistant chief engi 
neer of Kellogg 
Switchboard & Sup 
ply Co., Chicago, 
Born at Fostoria, 
of O., Mr. Kalb grade 


| | ated from Ohio 
oF CHICAGO ee State university and 


from Polytechnic I 

stitute of Brooklyn 
in electrical engineering, and from Ohio State and 
Columbia universities in mathematics and physics. 
After a brief interval during which he taught in the 
electrical engineering laboratory of Ohio State, he 
joined the Bell Telephone Laboratories as researéi 
engineer. While there he was engaged in transmis 
sion development problems involving submarine 
cables and repeater lines. He also carried on e& 
tensive investigations in ferromagnetics and in non 
linear circuits: and more recently, was concerned 
with switching and relay developments. 


B EGINNING his 


career as an errand 


While this very essential work takes pre- 
cedence, we are keenly conscious of our 
duty to established customers; their needs 
must command our continued earnest 
efforts. Under such circumstances, we hope 
new inquirers will understand our inability 
to give their wants the consideration they 
would ordinarily receive. 














Gear Specialties 


Ph. HUM. 3482 


2670 W. MEDILL AVE. 





Keep’em Rolling 
—LONGER! 





—by protecting 





the BEARINGS 


Low cost Magnetic Drain Plugs prolong 
the life of costly bearings—by removing 
the abrasive metal particles that are 
constantly forming in the lubricant. Mil- 
lions of Magnetic Plugs are now used in 
automotive, industrial, and military equip- 
ment. See how they will “keep ‘em roll- 
ing” in your product. Write for Free 
samples! 


LISLE CORPORATION 
Box 1003, Clarinda, lowa 


and blueprint boy 
in the saw-mill en- 
gineering depart- 
ment of Allis-Chal- 
mers Mfg. Co. be- 
cause family circum- 
stances did not per- 
mit completing his 
schooling, Walter 
Geist is today vice 
president of this 
company and also a 
director of York Ice 
Machinery Corp. He 
advanced to tracer 


and draftsman, and then progressed through vari- 
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PLEDGED to all-out aid to America's fighting forces, 
NORMA-HOFFMANN is devoting all its resources and 


its 3l-years’ experience, to the production of PRE- 
CISION BEARINGS for the Army, Navy and Air Corps, 


and for manufacturers of armament and equipment. 





sng 


NORMA-HOFFMANN BEARINGS CORPORATION, STAMFORD, CONN., U.S. A. 
BALL, ROLLER AND THRUST BEARINGS” * FOUNDED 1911 
















































































































































































430 TERRACE 


30 MAIN STREET 





WIRE 
CLOTH 


Wire Cloth for every industrial use from stone 
screer ing to flour bolting. 


Screens for abrasive material, chemicals and powder in 
Plain Steel, Tinned, Brass, Copper, Bronze, Monel and 
Stainless Steel. Complete stock of Galvanized After 
Woven Wire Cloth in standard sizes. 


CHOOSE CAREFULLY THE KIND OF 

SCREEN AND METAL YOU NEED 
For correct wire cloth construction, notice if it is mer- 
cilessly beaten together or aptly woven. Note if it is 
fatigued, sprung beyond working limits. Look at the 
crimping...too little results 
in spreading, costly rescreen- 
ing. Too much weakens 
screen, giving shorter ser- 
vice. 

Write for Catalog: 
Contains pages of help for 
the wire cloth buyer. Ask 
for catalog 11-H]. 

WIRE CLOTH BUYERS: 


Send for Stock List of Wire Cloth 
for immediate shipment. 











BUFFALO WIRE 


ESTABLISHED 1869 


WORKS CO., Inc. 


AS SCHEELER'S SONS 


BUFFALO, N. Y. 


LEE-BUILT SPRINGS 


— always dependable 





HE supplier needs a thousand eyes 
to foresee all customer demands 
the buyer needs but one, to spot a 
supplier having those thousand eyes. 


LEE SPRING CO., Inc. 


:] tole). 4 4. Fal, ae @ 








ous positions and departments, 
operations of the company. As desien engineer jp 
the flour mill department he became interested jn 
power transmission which led to his development 
of the multiple V-belt drive. As a result of Mr 
Geist’s research and original work in the field of 
power transmission, he was awarded the 1940 
plaque of a modern pioneer by Dr. Kar] T. Comp- 
ton of the Massachusetts Institute of Technology, 
After obtaining early engineering experience he 
became associated with sales engineering, and was 
appointed assistant manager of the milling depart- 
ment in 1928. Five years’ later he became general 
representative of the company in charge of all per- 
sonnel in the company’s district offices. In 1939 he 
was elected vice president of Allis-Chalmers which 
position he will continue to fill in addition to his 
most recent appointment as a director of York Ice 
Machinery Corp. 


learning Various 


+ 


GEORGE THARRATT is the new chief engineer of 
Adel Precision Products Corp., in accordance with 
a recent announcement made by H. Ray ELLIn- 
woop, president of the Burbank aircraft accessory 
concern. Formerly assistant chief engineer at 
Vultee Aircraft, FRED HERZER has been made vice 
president in charge of production at the Adel com- 


pany. 


. 


H. T. FLORENCE, connected for twenty years with 


| The Cleveland Crane & Engineering Co., Wickliffe, 


| civilian motor. ve- 


| numerous specialty truck designs. 
| this time the Marmon-Herrington Co. Inc. was 


| O., in various capacities including engineering, has 
| been appointed vice president. 


1 \ | 
L OTED design- 


er of military and 


hicles for specialized 
off-the-road services, 
A. W. Herrington 
has’ been _ elected 
president of the So- 
ciety of Automotive 
Engineers for 1942. 
He is president of 
the Marmon - Her- 
rington Co. Inc., In- 
dianapolis. 

As captain of mo- 
tor transport in 
World War I, he 


is 
4 
; 
4 
+ 





| became interested in the design of off-the-road mo- 


tor equipment more suitable for military and un- 


| usual civilian services than any then available. 


During 1921 to 1931, in association with various 


| automobile companies, the U. S. Army and the 


Marine Corps as consulting engineers, he developed 
At the end of 


formed, based on Mr. Herrington’s conviction that 
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Wanted 2 


TOUGHER JOBS FOR GLASS WITH A TEMPER/ 






1 Here’s a sheet of L-O-F Tuf- 
Flex Heat Tempered Plate 
Glass. By looks you’d swear it 
was just a pane of the clearest, 
polished plate glass. 





FLAT GLASS 


New developments, New. L-0-F 
glass products, now substantially 
broaden the usefulness 
‘of FLAT GLASS 


Flat Glass is today prepared 
to serve in many new ways. 
L‘O-F research has perfected 
many new types of glass with 
thermal, acoustical, struc- 
tural, lighting, decorative 
and other qualities which 
may prove a better answer 
to your material problem. 
May we help you? 
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3 But, just give its temper a 
test. Borrow sonny’s baseball. 
and wing your fastestone smack 
into its middle. Try again. 
Tuf-Flex won’t even shudder. 











2 Well, how about giving it a 
punishing thermal shock? Puta 
sheet of Tuf-Flex on a cake of 
ice and pour hot molten lead 
over its top-side. If anything 
cracks it will be the ice. ‘ 








VWs 


4 Maybe you'd like a try at sup- 
rting the family on Tuf-Flex. 
on’t worry, it won’t let you 
down, for we’ve seen a sheet 
only 34-inch thick support the 
weight of a full-grown bull 


5 








elephant. 


L-O-F TUF-FLEX Solves Demands For A Glass 
That Can Take Severe Punishment 


Through a special heat temper- 
ing process, L-O-F transforms 
fine plate glass into a glass that is 
three to seven times stronger, 
three times more resistant to ther- 
mal shock, and many times more 
flexible. It’s called TUF-FLEX 
Heat Tempered Plate Glass. 

Here’s a glass that has been 
subjected to the most severe tests 
with the most amazing results. It 
has been jarred by constant vibra- 
tion, dropped from unusual 
heights, tortured by temperature 
extremes, twisted through angles 
of 20 degrees, all without failure. 

The uses of Tuf-Flex are practi- 
cally unlimited. It takes the 
pounding of the sea as porthole 
glass. It serves as protective shields 
on machine tools. And because 


of its high resistance to thermal 
shock it is proving most successful 
as lenses in giant searchlights and 
as glass windows for oven doors. 

On your own Main Street, Tuf- 
Flex is probably serving many 
merchants as modern all-glass 
doors. It also serves in display 
windows and cases where extra 
strength and protection are 
needed. An added safety feature 
is the fact that when Tuf-Flex 
glass is fractured, it disintegrates 
into small, relatively harmless 


crystals. 
Quite likely Tuf-Flex may prove 


the answer to a problem in your 
business. Our engineers will gladly 
discuss it with you. Libbey-Owens: 
Ford Glass Company, 1319 Nicho- 
las Building, Toledo, Ohio. 


LipBey: Owens - Forp 
Pog Quality AZ7F-Caaa Products 
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e To Replace Hard-to-get Materials 
© To Improve Present Products 


Designers are turning increas- 
ingly to WIRE as the practical al- 
ternate for solid and sheet mate- 
rials—and finding it a vital factor 
in speeding up production and im- 
Proving products. UNION STEEL 
will work with you on designs in- 
volving wire for shapes and parts 
of every kind (except springs).We 
have the facilities—a large stock 
of jigs, dies, fixtures, etc.—equip- 
ment for handling WIRE from 
3/64" to 7/16" and rods up to 3/4” 
—for handling sheet metal, flats, 
and light angles when desired— 
for electric, spot and gas welding 
—for plating, tinning, hot-dip gal- 
vanizing an paintins. Write today 
for folder with full data. 


UNION STEEL PRODUCTS CO. 


433 Pine Street, ALBION, Mich. 














MODERNIZE! 


e FOR PRESTIGE 
e FOR GREATER SALES 


Greater machine value and performance—at little cost—is 
realized when you equip your machinery with TRICO Auto- 
matic OILERS. Increase your customers production—lower 
his maintenance costs. Add a new selling feature to your product. 


Install TRICO.OILERS ... Many styles... Many sizes 
SEND FOR CATALOG 





TRICO FUSE | 








no hauling or transportation job was too tough to 
solve with hard-headed engineering. Through his 
company considerable military equipment has been 
provided to Great Britain, The Netherlands East 
Indies, Greece, China, Iraq, Egypt, South America, 
Canada and the United States. Twelve-wheel, 65. 
ton trucks, designed by him, have been used in the 
Near East, and other equipment in logging camps 
in the Northwest. Special busses made under his 
supervision have also made possible passenger 
routes over the deserts in the Near East. Mr. Her. 
rington is an author of a number of important tech- 
nical papers, and has been active in technical and 
administrative affairs of the society for many years, 


o 


O. E. Mount of American Steel Foundries, Chi- 
cago, has been made president of the Steel Found- 
ers’ Society of America, Cleveland. L. C. Witson 
of the Reading Steel Casting division of American 
Chain & Cable Co., Reading, Pa., is vice president of 


the society. 
° 


H. T. WOoOLSON, executive engineer, Chrysler 
Corp., was recently re-elected vice-chairman of the 
Engineers’ Council for Professional development. 

cl 

OTTO R. SCHOENROCK has recently been ap- 
pointed chief engineer for the J. I. Case Co., and 
Davip P. DAVIES, vice president, has been named 
consulting engineer for all the company’s factories. 


7 


Dr. JESSE B. HosBson, in charge of application 
engineering on electric power equipment, Westing- 
house Electric & Mfg. Co. in the northwestern 
district, has been appointed director of the elec- 
trical engineering department, Illinois Institute of 
Technology. 


” 

JOHN H. ASHBAUGH has been made manager of 
manufacturing and engineering of the merchandis- 
ing division, Westinghouse Electric & Mfg. Co., East 
Pittsburgh. He has been acting manager of the two 
departments since January 1941. Starting with the 
company as a student engineer, he was transferred 
to the merchandising division as assistant manager 
of engineering of Springfield, O. works in 1931. In 
less than a year he was named manager of engi- 


neering. 
« 


J. W. McNairy, who has been associated in vari- 
ous engineering and manufacturing capacities with 
General Electric Co. for 24 years, has been ap- 
pointed assistant manager of the Bridgeport works 
of the company. Previous to this appointment Mr. 
McNairy was assistant to the manager in charge of 
engineering. 

¢ 

M. J. HEALEY has been appointed to the farm 
equipment unit, machinery section, Office of Price 
Administration. Mr. Healey, a farm machinery 
expert of Kansas City, Mo., was a director of Deere 
& Co. and John Deere Plow Co. 
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1. Sure, but there are very few tough 
jobs that the R & M Moyno Pump can’t 
lick. One of the largest paper mills, for 
example, uses 16 of these pumps to handle 
paper coating, with more uniform feed to 
coating rolls and with tremendous savings 
in time and operating costs. 





3. Even in handling water the R & M 
Moyno Proves superior. It’s standard 
€quipment on a famous car washer. It’s the 
integral unit of a deep-well water pump 
that’s furnishing economical, dependable 
water supplies for hundreds of municipal- 
ites, army camps and industrial plants. 


@ Mail this 
val te hades a 
r a 

INVESTIGATE conackcae de- 

tails. Please 

theRe M MOYNO encity erp 
Now! 
. 


of job you 
expect pump 
to handle. 
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2. In dozens of ceramic plantsR&M *% 
Moyno Pumps are handling highly abra- 
sive slip and gritty enamel coating. The 
pumps are standing up under service with 
remarkable wear resistance. Uniform, 
gentle action eliminates air bubbles, re- 
duces rejects and improves product quality. 





4. A large lathe manufacturer greatly 
increased the boring speed of a gun lathe 
by using R & M Moyno Pumps to high- 
pressure coolant. The pump delivers the 
coolant with continuous force sufficient to 
sluice chips away. A special folder on 
coolant pumps is yours for the asking. 


it can’t pump? 





be The operating principle of the R & M Moyno 
Pump is the secret of its pumping efficiency. 
A single-threaded, helical rotor revolves with- 
in a double-threaded, helical stator, like a 
screw turning in a flexible bearing. Action is 
like that of a piston pushing fluid through an 
endless cylinder. The R & M Moyno is self- 
priming, positive in displacement, light and 
compact. It is flexible in design and adaptable 
to all types of pumping applications. 


ROBBINS & MYERS, Inc., Moyno Pump Division, Springfield, Ohio 
Please send me information about the R & M Moyno Pump. 





Firm Name 





Address 























P3 is available in external 
right or left discharge 
models, flange-mounted 
and immersed models. 


=~ RUTHMAN === 


COOLANT PUMPS 


There’s lots of “‘go” in Gusher Pumps. 
Full ball bearing design minimizes friction. 
Time is saved because there is no pump- 
priming. No metal-to-metal contact— 
not injured by small chips or grit. 


There’s a Gusher Pump for your needs. 
Write for data and specifications. 


Speedier deliveries now, 

because of Ruthman’s 

enlarged manufacturing 
facilities 


THE RUTHMAN MACHINERY CO. 


1811 READING ROAD, CINCINNATI, OHIO 


LARGEST? EXCLUSIVE BUILDERS OF COOLANT PUMPS 
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NEW MACHINE 


FOR EFFICIENCY’S SAKE IN DESIGN 

It may be advisable to use high strength 
steel in such parts as bolts, studs, drive 
shafts, worm shafts, king pins, worm 
gears, connecting rods, and other parts 
subject to great stress or wear. 


FOR ECONOMY’S SAKE IN PRODUCTION 

Machine these parts with KENNA- 
METAL-tipped turning, boring, and fac- 
ing tools. KENNAMETAL is the accepted 
tool carbide for machining steel of all 
hardnesses up to 550 Brinell at high 
speeds and with minimum tool wear. So 
don’t hesitate to use high tensile steels 
where needed just because you thought 
machining costs 
would be too 
Let us 
show you how 
KENNAMETAL 
can machine 
them economic- 


eS he lcceplid im 
STEEL Cu TING 
CAKUIuE 





Largest Manufacturer of Steel-Cutting Carbide Tools 
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MCKENNA METALS @ 


LATROBE, PA. 


S. STEEL EXPORT CC 
2 Posse s 


146 LLOYD AVENUE, 


xelusewe of 











Absorbs Shock Loads 


HANGES in the direction of displacement of 
the cam follower of drum-type cylindrical cams 
may impose excessive momentary loads on both 
the follower and the cam. When resilient shock- 
absorbing elements are used to reduce the effect 
of these overloads they deflect under the force of 
the working stroke of the cam follower, detracting 
from its operating precision. In a patent assigned 
to the Weskenson Corp., shock absorbing means are 
employed in conjunction with an auxiliary control 
track on the drum cam surface which prevents 
undesirable axial motion of the follower during its 
normal working and return strokes. 
Shown in the upper part of the illustration is the 
cam follower mechanism designed to slide under 


Cam follower 
track 








rol track 








mpression springs 
RING 


















ML LLL 






Control track and rollers permit shock absorption 
at desired points of cam cycle and maintain precision 
movement elsewhere 


the impetus of the cam either to the right or left 
on the fixed follower shaft. The camshaft is driven 
through an integral bevel gear and has keyed to 
it the drum cam. To facilitate assembly, the left 
end of the camshaft consists of a removable sleeve 
which is keyed to the shaft extension. Inserted in 
recesses in the periphery of the camshaft and sleeve 
are pairs of helical compressions springs which bear 
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THE 3 BASIC UNITS 
IN REEVES LINE ® 


Machines equipped for accurate ig 
variable speed control get TRANEMIESION fone speed cox 
the “Production Thermometer” 

UP—and KEEP it up! 


The magnetic chuck surface grinder pictured above is working 
24 hours a day in a plant manufacturing tanks. It never has to be stopped a 
minute for speed changes. All the operator has to do is turn a control hand- 
wheel and the REEVES Variable Speed Transmission, installed within the 
frame, provides exactly the speed needed for grinding flat surface parts of all 
sizes up to a swing of 40 inches. With this ability to speed up and slow down as 
the work requires, production is faster and more accurate. Now—when the 
heat is on—when machines must turn out more precision work at a faster rate 
than ever before, REEVES-equipped machines are giving a good account of MOTODRIVE combines motor, speed vary- 
themselves. Increases of from 25 to 50 per cent in their output are not unusual. ing unit and reduction gears. To 10 hp. 


THE REEVES PULLEY CO., Dept. H, COLUMBUS, IND. 


Speed Control 





MOTOR PULLEY—-imple, direct drive for 
fractional to 15 h.p. within 3:1 range. 
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ROTARY GEARED Pumps 


Spur Gear 

Helical Gear 

Bronze 

Reversible 

For Hydraulic Operation 
Motor Driven 


CENTRIFUGAL Pumps 


Motor Driven 


Several styles for a wide 
flexibility of installation 


- AlsoNo.8Vane Pump for lubrication 


Use dependable 
Brown & Sharpe Pumps 
- «+ + for coolant —pressure— 
lubrication — hydraulic operation 
a ie nomial gala 
combinations. 





Tell us your pump needs — 


[BS °°" * providence 








Rest ASSURED... 
Your SEAL PROBLEMS 
CAN BE SOLVED. .! 


* Three big problems these busy days—faster deliveries 
—rigid inspections—the labor front. Help solve all three 
by sending your seal work to Acme Industrial Company 
where surfaces are lapped flat to within 5/1,000,000ths of 
an inch from perfect. These sealing surfaces will keep 
oil or other fluids IN... . dust and other damaging 
particles OUT! 


Yes—it’s accomplished by Acme Production Lapping 
—a high-speed, high precision process that achieves truly 
flat sealing surfaces in any quantity, equal to the most 
precise hand-lapped work. Their strict uniformity elimi- 
mates re-fitting, re-testing, re-assembly, prevents rejects 
and costly servicing. Because this jdb is all done in the 
Acme plant, you keep your own skilled help for other pro- 
ductive operations. Send blueprint or complete seal today 
for specific recc i 





Acme Advice Is Yours for the Asking 


ACME INDUSTRIAL CO. 


Makers of Standardized Jig and Fixture Bushings 
211 N. Laflin St. MOWNroe 4122 Chicaco, Ill. 








in equilibrium against an inwardly extending ap. 
nular ring integral with the cam. 


In the illustrated position the follower js in its 
working stroke. By reason of the interaction of 
the control roller and the control track no axia) 
movement of the cam is possible. The springs are 
thus inoperative. The control roller and the cop. 
trol track are shown in the lower part of the 
illustration. As the follower approaches a Point 
at which the direction of displacement is to be 
reversed the walls of the control track are djs. 
placed away from each other. Thus the control 
rollers are no longer in contact with the walls of 
the track. Hence, if a shock load is imposed on 
the cam track either by reason of the momentum 
of the follower mechanism or the sudden reversal 
of motion the compression springs will absorb the 
shock by permitting slight axial motion of the 
drum cam. 


It is, of course, possible by properly forming 
the tapered wall of the control track to make the 
compression springs operable over as much or as 
little of the cam cycle as desired. For example, 
such control can be exercised over the working 
stroke alone or over both the working and the 
return stroke, permitting shock-absorbing action 
to take place only at the point at which the direc. 
tion of motion is reversed. 


Stamping Effects Cost Decrease 


MPROVEMENT in operation, reduced cost, and 

facilitation of assembly and disassembly, are 
often mutually inconsistent features in the design 
of a machine. However, in a patent assigned to 
the Houde Engineering Corp., these three attrib- 
utes have been achieved simply and ingeniously. A 
sheet metal stamping constitutes the heart of this 
improvement. 

Developed to provide the sealing means for a 
conventional rotary-type, hydraulic shock absorber, 
the single stamped part serves to maintain a tight 


Spring action of sheet 
metal cup compen- 
sates for slight wear 
of the shock absorber 
shaft packing 


ECEX@ttt0. 


Yi 





gasket joint around the periphery of the housing 
and at the same time maintain constant pressure 
on the packed joint surrounding the shock absorber 
shaft. The stamped part has a cylindrical body 
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FULLERGRIPT BRUSHES} 
Standard Equipment for 


many machines in these} 
industries: : 


TEXTILE MILLS 

















2 nce Looe 
Brushes are designed for use as FLOUR MILLS 
ving or stationary parts in ma- 
Tar ceaaislng brushing opera- BAKERY — CANDY 
tions, or for production work. |LEATHER FINISHING 


Brush materials gripped in steel. 


Replacements with refills quickly RUBBER FINISHING 
age STEEL & TIN MILLS 


Our Engineers will work with you 


to fit brushes to machines in blue PACKAGING 


print stage, or to machines in 
production. Send prints and speci - LABELING 


fications for quotations. 


The FULLER BRUSH Company 



















Industrial Division, Dept. 8C La 


3589 MAIN STREET HARTFORD, CONN. 














ARENS REMOTE CONTROLS 





DEPENDABLE... Arens’ Vernier Type Remote 
Control Head gives coarse and micro-fine adjustments. 
Control position cannot slip . . . it is always in mesh. 
Like all Arens Controls . . . the Vernier Type is built with 
highest quality materials and workmanship for lasting 
precision. 















CROSS-SECTION . 
WRITE FOR COMPLETE CATALOG 


Arens engineers will gladly assist 
you m any specialized remote 
control problem. 


ARENS CONTROLS, INC. 
2256 So. Halsted Street © Chicago, Illinois 
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These questions, and 27 others of 
importance to all industry, are 
answered in new neoprene booklet 


APHE specifications of materials under war time 

conditions is a tough job. You can’t just step 
out and select the one best material for your product 
without complete information regarding the available 
supplies of that material. And, too often, the supply 
picture is fogged by ill-conceived rumors, by half-told 
facts, and by guesswork. Result — Confusion! 


Hundreds of inquiries have shown that this is also 
true of neoprene, the ten-year old synthetic rubber 
that has been tested by time and proved by service. 
In a new booklet, just compiled, we have answered 
31 questions about the synthetic rubber situation 
that are asked most frequently by engineers and 
executives. We have tried to explain the situation 
as frankly as possible without violating restrictions 
placed on the dissemination of vital information. 
Send for this booklet TODAY! 


Or perhaps you have a design problem. If so, let us 
assist you with engineering information on neoprene, 
the synthetic rubber that has been used to solve 
thousands of industrial problems. 


qin NEOPRENE 


===" SYNTHETIC RUBBER 


re I. pu Pont pE Nemours & Co. (INc.) i" 
Rubber Chemicals Division Wilmington, Delaware 


| Gentlemen: Without obligation, kindly send me ‘‘ What | 
are the FACTS about the supply of NEOPRENE” 


| CT ES Lee EE Se AE | ee ee Sane a | 

Title PS ERE ea. Rented Manne ae 
|_ Address sine noownn — 
121 





with an inwardly extending upper flange anq an 
outwardly extending lower flange. The periphery 


FOR COMPLEX PROBLEMS OF of the lower flange is clamped against the gasket 


* REMOTE CONTROL | by means of a nut which is slotted or drilled to 
accommodate a spanner wrench. This nut pro- 


* INDICATION vides the sole fastening means for the entire as. 
sembly of the shock absorber. If it is removed the 
mechanism may be withdrawn from the housing, 

After all working parts of the unit are installed 


F L E X I B L E 5 H A F T I N G : | in the housing the packing material is placed around 


Stow Flexible Shafting has proved itself invaluable in modern | the shaft. The sheet metal cup is then Placed 
machine design. When remote control is necessary, but : * 
cost and lack of space eliminate gearing... when indi- | OVer the packing material and the nut tightened, 
cation is complicated by vibration, heat or similar . 4s ‘ s 
— - .. when —, must be transmitted off Spring qualities inherent in the cup then act to 
center or at an angle. St flexible shafti - | . . . ' 
Wnedue. Gatsthdenewdtan maintain adequate pressure against the packing 
even though an appreciable amount of wear may be 
experienced. Thus the important requirement of 
preventing the leakage of fluid from a hydraulic 


Let us—as the inventors of the flexible shaft— } s j i 
years of experience to “ab on sour soauliee ‘a a y shock absorber is accomplished along with a sub- 
nna: Sueree Caveats thy Cloning date: 4 stantial decrease in the total cost of the unit 
1—Blueprint or sketch of applica- 4—Continuous or intermittent ser- , “ ‘ ‘ . . re 
: “4 s , vice. i aadeal ' Z well as the considerable simplification of assembly 
—H.P. -_ xternal operating ; ' 
and speed, or torque. conditions. 2 | and disassembly for maintenance. 

3—Severe running or starting con- gy 6—Rotation (either direction, or 

ditions. 1 both) viewed from driving end. 





Controls Speed Without Hunting 


OMBINING the function of a fuel pump and 

Absolutely no obligation. All qurecependones a speed-controlling governor, the illustrated 

acer an Se” | compact design is intended to maintain diesel en- 

STOW MANUFACTURING co., Lg ey gines running at constant speed. One outstanding 

advantage of this device, the patent for which is 

assigned to the Eisemann Magneto Corp., is the 

fact that combining the governor with the fuel 

pump in one housing greatly increases the diffi- 

culty of unauthorized tampering with the governor 
setting. 

Consisting of a number of cylinders arranged 

in a circle with axes parallel, the pumping part 


W ARN i ad G of the unit is driven from an inclined cam or wab- 

ble-plate. Follower rollers attached to the lower 

ends of the pistons are spring-loaded to maintain 

LIGHT constant and intimate contact with the cam sur- 
face. 


Sh | d b , d The cam itself is mounted in a radial-thrust 
ould not be ignore type ball bearing driven by a driveshaft rotated 


from any convenient take-off point on the engine. 
DUST BREATHING | On the descending stroke, fuel is drawn from the 
1S DANGEROUS tank or reservoir by the piston. After flowing 


through the inlet ports into the chamber above 
the piston it is then on the ascending stroke forced 


LEIMAN BROS. | under pressure through the fuel line to the engine. 
DU % T This flow continues until the by-pass groove on 
| the piston is in alignment with the vent passage 
Cc @O L L E C T ap R _ in the housing. Pressure above the piston is there 
| by relieved and fuel flow stopped. 
Individual motor driven units for ee 


surface grinders, double end grind- | Also driven by the driveshaft are a pair of fly- 


ers, saws, sanders, etc. | weights attached to a shaft extension. These fly- 
weights are connected by an appropriate linkage 
| which actuates a piston valve that controls the 

LEIMAN BROS. INC. flow of fuel through the inlet ports. 
152-1 Christie St. As the engine speed tends to increase the piston 
Newark, N. J. | valve is raised against the conical helical spring: 
In this manner the circumferential groove around 
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FELTERS FELT... 


Felters felt can be cut with a die, knife or 
shears... to precision requirements. It may 
be punched, perforated, machined ... used 
in combination with glass, metal, wood, 
plastic compositions and such materials. 
It may even be given chemical treatments 
to meet technical and industrial needs. 

New uses are being developed all the 
time in the Felrers Company Research 
Laboratory and by product designers all 
over the country. Send for the free book- 
let, “Felt Uses.” Or, if you wish, submit 
a specific problem to us. 


THE PUA, Cimfunuy INC. 


210-E SOUTH ST. e BOSTON, MASS. 


















Offices: New York, Philadelphia, Chicago, Detroit. 
iales Representatives: Dallas, Los Angeles, 
Nashville, St. Louis, St. Paul. Mills: Johnson 
City, N.Y., Millbury, Mass., Jackson, Mich, 
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TWICE THE SERVICE wir 


HALF THE 


Twice the life — half the cost 


Draw circles from 


INSTRUMENTS 


Ye” to 10” with the large bow 


VEMCO Compass in this set .. prove for yourself that 
you don’t need a large three bow set... The new 


VEMCO will actually 


give you twice the service with 


half the instruments...and note these features — 


Rugged construction 
describing of dense 
instrument yielding . 


... light weight, permitting the 
10” circles in pencil without the 
.. capacity of a small bow pen 


and a draftsman’s large compass... the most prac- 


tical set available. 


VEMCO instruments are designed by practical en- 
gineers and draftsmen to meet the need for strong, 


efficient American-ma 


de equipment, moderately priced. 


See the VEMCO line before you buy. 


RAWING 
INSTRUMENTS 


( FORMERLY VEECO) 
Vv. & E. ENGINEERING COMPANY 


756 S. Fair Oaks 


Ave., Pasadena, California 
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PRODUCTION 


THY [ibsiloy 


Solder-Flushed Contacts 





GIBSILOY contacts coated on 
one sidé with silver solder may 
be applied to terminals im- 
mediately . . . saving valuable 
time in making contact assem- 
blies. The contact is simply 


Brazin Gibsiloy solder- 
flushed contact to switch 
blade in electric welder. Note 
also the Gibsiloy ring which 
has been brazed to the hinge 
end of the blade. 


placed on the terminal and brazed in an electric welder as 
shown... ——— the extra operation of placing a 


separate piece of solder between t 


he contact and the terminal. 


In some instances, the production of contact assemblies 


can be doubled. 


In addition to saving time, use of solder-flushed GIBSILOY 
contacts reduces the cost of making contact assemblies and 


assures a uniform distribution 
Complicated contact assemblies 
method. 


of solder in the joint. 
are easily brazed by this 


Solder-flushed surfaces are available on practically all of 
the various grades of GIBSILOY powdered metal contacts 
and on silver and silver alloy contacts. Write for Catalog 


C-10-A. 


4 
Ad 


GIBSON 


aAnipfaclii et 


ELecTRIC COMPANY 


8355 Frankstown Ave., Pittsburgh (21), Pa. 





124 








the piston valve is moved out of registration With 
the inlet port, thereby stopping the fuel flow, Con- 
versely, as the engine speed tends to decrease, the 
piston valve is lowered by the flyweights, again 
re-establishing fluid flow through the inlet Port, 

As indicated there are two separate Points of 
adjustment. The first is provided by the spring. 
loaded adjustment screw tapped into the piston 
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Flyweights | ill] Drive shaft 


Spring-loaded rollers running on _ wabble-plate 

operate pistons of fuel pump. Flyweights control 

effective displacement of cylinders by venting ata 
portion or full stroke 


valve. By backing-out this screw it is evident that 
the piston valve is permitted to drop; thus the 
speed at which the engine operates is increased. 
The second adjustment is by means of the cam 
which controls the pressure of the conical helical 
spring in the upper part of the housing. Increas 
ing the compression of this spring reduces the 
sensitivity of the governor. Apparently, an opti- 
mum setting may be arrived at which will ob 
viate any tendency of the governor to hunt and 
yet be able to maintain the speed of the engine 
substantially constant. 

Not the least remarkable of the features of this 
device is the manner in which assembly problems 
were overcome in designing all the parts into 
proper working relationship in one body or casing. 
As is evident from the illustration, the casing 
separable into two parts. Cylinders, piston valve 
and wabble-plate followers are in the upper, 
wabble-plate, bearing assembly and driveshaft are 
in the lower. Flyweights, followers, springs and 
pistons all can be lifted out when the body sections 
are separated. 
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spring. 
Piston 
ror PRESSING “ross 
one The high versatility of this HydrQILic Press, 
the DLOS2, is typical of the effjcyency that 
ranks HydrOlILics as Industry’s;new “right 
hand” in production, 
Readily adaptable for rng « | straight- 
wer ening, bending or broaching, DLOS2 
handles either small-lot or profiyction-line 
work with equal accuracy. It built in 
capacities of from 25 to 1 tons, is 


supplied with either a ent agen or 
threaded ram, and is equipped for either 


manual or electric control.” 


In all operations calling for i, 


power — from a few pounds t hundred 
tons, exerted in any direction — HydrOlLics 
offers the right combination POWER, 


SPEED and CONTROL. In all-imdustries, 
HydrOlLics is doing old and ald with all 
types of HydrOILic control an ower equipment, from 
‘4-inch valves to hundred-ton hi 


jobs better, 


sses! 


a out how HydrOlLics 
an help you — with 


WER, SPEED and CON- 
OL — on your own pro- 
> sal Call your Denison 
presentative, or write 
[seecty to the factory. 


[] *Bulletin 108, giving complete 









details and specifications of the 
DLOS2 will be sent you promptly 
on request. Please tell us the 
tonnage you desire. 








WHEREVER 


POWER YOU nrrp 


* SPEED. CONT 
ROL 
C > 
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THE DENISON ENGINEERING COMPANY 
106 W. CHESTNUT STREET, COLUMBUS, OHIO 
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WIDELY ADAPTABLE 
This automatic time switch 


(Type TSA-10) is for the 
control of machines or pro- 
cesses where accurate timing 
is extremely important. It will 
provide time-delay opening or 
closing of a contact and then 
reset, or hold the contact closed (or open). It gives 
adjustable, automatic control of OPEN or CLOSED 
time, control of starting time, or control of the time 
interval between consecutive processes. 


COMPLETES THE MACHINE 

Such automatic control gives your customers a 
machine that’s really complete, and it adds but very 
little to the total cost. 

Bulletin GEA-1771 gives full information. Ask 
your G-E office for a copy, or write General Electric, 


Schenectady, N. Y. 








Time-delay re- 
lay —Send for 
ES-2616 


Vacuum-tube 
timer—Send for 
GEA-2902 G 


eneral-pur- Cyclic timer— 
e switch— Send for GEA- 
end for GEA- 2963 
1427 





These are but a few of the many G-E timing devices avail- 
able. If you have a timing problem that these will not solve, 
ask the G-E office to recommend equipment for your specific need. 

Also, ask for our handy chart (GES-2608) that will help you 
select the right G-E timer for any application. 
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AND 
The Peck Spring Co. 


We are this certain of 
satisfactory performance — 





Do You Need These 
To Finish Your DEFENSE PRODUCT? — 


isi place your sub-contract with PECK .. . 


. where you can be sure of accurate work 
(high precision when necessary) and careful attention 


to every detail. Peck operators in the spring and 
screw machine departments have not only the fine 
skill needed in a Defense product, but are thorough- 
ly keyed up to the need of the hour! Let us help 
you to help yourself! Sizes up to 114” stock. 


PECK SPRINGS 


SCREW MACHINE PARTS. 
10 Wells St., Plainville, Conn. | 


“This is no time for 


production delays— we 
must find a trouble-free 


LIMIT SWITCH!" 





This man may be any one of over 400 design 


engineers or electrical men who have found that 
Snap-Lock solved once and for all their limit switch 
problems —just as our own engineers first solved 
ours by designing, building and proving that Snap- 
Lock can be guaranteed reliable for millions of con- 
tacts on heavy machine tool duty. 










Order a Snap-Lock, examine it 
for electrical and mechanical 
design, test it for 10 days. If 
not satisfactory return it at no cost. 


“Since we ‘ 
standardized 
on SNAP-LOCK, 
we've never 
had a machine down 
due to limit switch 
failure. 


CHRONOLOG DIVISION OF 


THE NATIONAL ACME COMPANY 
170 East 131st Street °© °* Cleveland, Ohio 














Sd 


Facing the Facts 


(Continued from Page 46) 


fications have been changed to reduce or eliminate 
the use of such critical materials as aluminum 
chlorine, chromium, copper, and cork—to mention 
only a few. The Army Quartermaster Corps was 
able in a period of four months to reduce its re. 
quirements of copper for 1942 from 150 million 
pounds to 40 million pounds. 


Much can be done without any change in design 
merely through the simplification of line. Many 
concerns have a much wider variety of items than 
the consumer economy requires. Large Savings can 
often be made simply by dropping from a line of 
goods those items which require the largest 
amounts of critical materials per unit produced, 
A case in point is that of the refrigerator industry, 
which in the past has had deluxe, standard, and 
economy lines. Eighty per cent of its business is 
done on 20 per cent of this industry’s complete 
line. This industry has already agrecd to concen- 
trate on the production of the economy line, thus 
permitting the production of equally serviceable but 
less decorative units with the same amount of ma- 
terial. 


How to Avoid Waste 


A final method of conserving materials without 
changing specifications is through avoidance of 
manufacturing waste. This can be done in two 
ways—by reducing the percentage of rejections of 
finished parts, and by better recovery of scrap ma- 
terials within the manufacturing plants which use 
them, or better still by making less scrap. 


It is hard to overemphasize the importance of the 
work which industry can do in all of these fields. 
But at the same time it is important that we do 
not let our emphasis on this point blind us to the 
situation which we are facing. Even wth the ut- 
most that can be done in the way of making more 
out of less, the unfortunate fact remains that these 
material shortages are going to be more acute. 

That means, for one thing, that the supply of all 
of these materials must be increased wherever and 
whenever it is possible to do so. An honest and ef- 
fective effort has been and is being made in that 
direction; in most cases the government has done 
the best that could be done to make greater Sup- 
plies of the critical materials available. 

This is a good time for the adoption of what we 
might call an engineering attitude by industry 
regard to these expansion possibilities. By that 1s 
meant that where it is a question of expanding ihe 
production of a critical material, the problem should 
be approached first from the viewpoint: What is the 
maximum production which it is physically possible 
to achieve? Taking that viewpoint is the only way 
to get a valid standard against which the expansion 
program can be measured. After that viewpoint 
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Providence, R. I. 








there's a lot of 
difference in 
cylinders . . 


there is out of the compressed air or hy- 


Hyd. Cyl. To do this, T-J Cylinders use low friction 
Style HH2 f ] . . 
shown actor leathers that at the same time provide 


IF YOURE TROUBLED BY PRIORITIES OR PROBLEMS IN 


PROTECTING IRON & STEEL 


JETAL 


( THE BLACK OX/DE HINISH ) 


paTemteco 


JETAL can be substituted for nickel, zinc, cad- 
mium and tin plating. 

assures 100% increase in production. 
Requires no skill, no elaborate equipment, no 
electrical current. 
JETAL gives from 50% to 70% more abrasion 
and wear resistance—as high as 230%, by changes 
in procedure. 
JETAL, with proper protective oils or lacquers, 
offers high salt spray resistance. 

saves you 30% in price . . and goes 
farther. 
JETAL, as a base for lacquers, enamels and 
japan shows superior salt spray resistance, im- 
proved bonding and prevents spreading of corro- 
sion under the film. 


Immediate delivery—any quantity. 


Send samples for JETALizing without 
charge. Consultation service without obli- 
gation. 


ALROSE CHEMICAL COMPANY 
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Cylinders must be built 
not only to resist wear but to 

exert the maximum amount of 
power that a given bore cylinder 
operating at a given pressure per square 
inch—can theoretically exert. This gets all 


¢D draulic pressure supplied. 


an effective seal. T-J Air Cylinders when 
used at 80 Ibs. pressure p.s.i. and T-J Hydraulic Cylinders when 
used at from 500 to 1500 lbs. pressure p.s.i. perform at an average 
mechanical efficiency of 95%. We will gladly go over the con- 
struction features of these cylinders with you. 
Johnson Co., 618 N. Mechanic St., Jackson, Michigan. 


ig 4a TOMKINS-JOHNSON prcduct 


The Tomkins- 


Tel. Williams 3000 















The second in a series of ad- 
vertisements which describe 
the physical characteristics of 
Jessop SILVER-PLY Stainless- 
Clad Steel for the guidance of 
designers and fabricators of 





processing equipment. 


© While the type and degree of stain- 
less-steel cladding is the most im- 
portant factor in selecting a stain- 
less-clad steel, the type of backing 
steel should also be given considera- 
tion. Since most of the sheet or Sedeated 
plate is backing steel (usually 80%), 


will influence the physical proper- 
ties of the composite sheet or plate. 
Sheets and plates of Jessop SILVER- 
PLY Stainless-Clad Steel are custom- 


reactor 
specially pr agitator 

. en rive ‘or 
the type of backing steel selected ee 
made from Jessop SIL VER- 
PLY Stainless-Clad Steel 
by the Patterson Foundry & 
Machine Co., East Liver- 
pool, Ohio. 


arily supplied with either of two types of backing steel. 





witn 













synthetic 
Shell 


Their 


chemical compositions and physical properties are as follows: 


CHEMICAL COMPOSITIONS 

















| 
Man- | Phos- } 
Carbon | ganese Sulphur | phorus Molyb- 
Type (Max.) | (Max.) (Max.) (Max.) | Silicon | denum 
Percent | Percent Percent | Percent Percent | Percent 
A 0.25 0.90 0.04 | 0.04 
20 90 | 04 | 04 | .15-40 | .40-.60 
PHYSICAL PROPERTIES 
Tensile Strength | Yield 
Type | Lbs. PerSq.In. | Elongation Point ted. of Area 
(Min.) (Min.) } (Min.) (Min.) 
A 55,000 25% | 30,000 35% 
B 65,000 20% | 35,000 30% 





Type A backing steel is supplied on Jessop SILVER-PLY Stainless- 
Clad Steel at the base price for the various types and degrees of 
cladding listed in our latest price list. Type B backing steel is 
supplied at 3% cents per pound extra. The higher cost of Type B 
steel is justified when the higher physical properties are required, 


as, for example, in certain types of pressure vessels. 


types, to special specifications may be made available. 


quiries to the General Office. 


Other 


Direct in- 


Use of Jessop SILVER-PLY Stainless-Clad Steel in stainless equip- 


ment not only saves up to 45% in material 
costs as compared to solid stainless but also 
offers an effective means of conserving stra- 
tegic alloying elements. If you are not fa- 
miliar with SILVER-PLY write today for our 
24-page descriptive booklet and our new 
price list. 


*Produced under U.S. Pat. Nos. 1,997,538 and 2,044,742 


JESSOP STEEL COMPANY 


General Offices and Works 
WASHINGTON, PENNA., U. S. A. 


JESSOP STEELS £2202 S0uc? 











CARBON . HIGH SPEED . SPECIAL ALLOY . STAINLESS . COMPOSITE STEELS 
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is taken, all of the other considerations can pe re- 
viewed and given their proper weight: but during 
this emergency we must shape our approach to the 
problem by the engineering standard rather than by 
the ordinary standard of profit and loss. 

The fact that we are not going to be able to get 
completely around these shortages means an Over- 
all change in our national productive system for 
the duration of the emergency. We must produce 
Swivel 7S-8BS an unparalleled quantity of war goods; we also face 
the continued demand for civilian goods. The two 





GARCO 


SWIVEL JOINTS FOR 


HYDRAULIC PRESSURES 





4 









SINGLE—DOUBiE b srt demands together far outrun our total productive | 
AND THREEWAY : : . : 
PASSAGE AIRCRAFT capacity. That will continue to be true even after 


we have made all of the savings that can be made. 
Consequently we face the necessity of concentrating 
on the more essential kinds of production, whether 
they be civilian or military. We may be able to have 
both guns and butter, but we can’t have both guns 
and gadgets. 

The period just ahead is going to be a trying one 
IN THE for all of us. Yet it need not be discouraging. A 


SWIVEL JOINTS 











SERVICE FOR | great many problems must be solved during the 
NATIONAL near future—none are beyond our ability to solve 
DEFENSE 


if we make a united effort. The great gains which 
this nation has made in the past were all made the 
hard way. We can take the hard way this time and 
get through without faltering—and when it is all 

. over, we shall find that we have truly made, in the 
Barco Manufactur ing Co. interest of all our people, one of the greatest gains 
1806 Winnemac Avenue, CHICAGO, ILL. in our history. Industry will not be weighed in the 

In Canada: Tne Holden Co., Ltd. balance and found wanting. 


Swivel 7AS-8BS 


Available side movement on ball seat relieves all piping strains. 
‘ Rugged and simple in construction, easily maintained. 


om 
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( Y “Lf thermo "l eMway i Selecting Screens 


(Concluded from Page 65) 
Oo I L Al R CYLI N D E R 5 creased through supporting and reducing second- 


ary vibrations in this manner. Operation is aided 





O: Tomkins - Johnson by distributing the material more evenly over the 
“Rivitors,” NORGREN surface to utilize the entire area more effectively. 
Vitalizer UNITS contrib- If material does not reach the sides of the screen, 
ute an essential factor to a higher crown is indicated. 

high- production perform- Electrically formed screens, although relatively 
ance. These units first filter expensive, have possibilities especially where ex- 


the air, then supply a fog 
of oil to the air stream, lub- 
ricating every working 
part of the air cylinder and 


tremely fine mesh is involved. Formed by a process 
resembling that for an engraver’s electrotypé, 
screens are capable of continuous production and 

















valves automatically. are of integral construction like perforated screens. 
They can be produced in fine meshes beyond the 
MORE THAN 65,000 limits of mechanical perforations. Gaskets may 
Norgren Units in daily use be produced as a part of a screen and any desired 
thruout industry! shape may be initially formed by this method. Fig. 
Investigate their 10 shows a strainer of electrically formed cloth. 
possibilities on Co-operation of the following companies in sup 
your own air cyl- plying information and illustrations is gratefully 
inders, air chucks, acknowledged: Allis-Chalmers; Buffalo Wire Works; 
tools and all air- The Cambridge Wire Cloth Co., Fig. 3; Champion 
actuated machines Paper & Fiber Co., Fig. 1; The ot ‘on 
Perforating Co.; Hendrick Mfg. Co.; e 

CATALOG 400 Mfg. Co.; C. O. Jelliff Mfg. Co. Fig. 10; Link Belt 
Co.; Michigan Wire Cloth Co., Fig. 2; New ps 
9 Cloth Co.; Productive Equipment Corp.; Robin F 

C - A. ORG REN Bev, veying Belt Co.; Screen Equipment Co., Figs. 6, 
ia had Mieelnel eters and 8; T. Shriver & Co., Fig. 5; W. S. Tyler © 





Figs. 4 and 9; W. Richard Witte & Co. 
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x LOGANSPORT MACHINE, INCORPORATED , 


911 PAYSON ROAD LOGANSPORT, INDIANA 


Manufacturers of Air and Hydraulic Devices, Chucks, Cylinders, Valves, Presses and Accessories 
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REMAINS PRAC 
CONSTANT Ova 
LIFE OF THE 
‘ u 
NOICATES Th 
FRECTS OF WEA 
& CONVENTIONAL 


Maintain rated capacity over a longer period of time, 
due to swinging vane principle, “Bucket Design”. 


SINCE 1902 


We have been building dependable 
pumps for handling practically 
every material that flows through 
pipes. Twenty years of service is 


POWER PUMPS not unusual for a Blackmer pump. 
5 to 700 GPM. 


Pressures to 300 psii The Blackmer Engineering De- 
partment is at your service for 
development work or technical con- 
sultation on any pumping problem. 
Write for Pump Engineering Bulle- 
tin 302, rarely published data on 


HAND PUMPS = modern pumping practice. 
54 models. Free to Engineers and Designers. 


BLACKMER PUMP COMPANY 


1973 Century Ave., S. W. Grand Rapids, Mich. 


MAKE YOUR OWN BLUEPRINTS 


FOR LESS THAN 
Ic PER SQ. FOOT 








Don’t give your money to outside firms for blueprints. With 
a Simplex Mercury Vapor-Tube Portable Blueprinter you can 
now make blueprints in your own office at a fraction of 
regular commercial prices. Can be used for any of the 
Special Developing Processes. Operates silently. Your office 
girl can easily operate a Simplex. Makes continuous prints 
up to 42” wide. Model D (one mercury vapor lamp) has 
printing speed up to 24” per minute. 
Model E (2 mercury vapor lamps) has 
printing speed up to 48” per minute. 
FREE TRIAL! Don’t take our word for 
the money-saving advantages of a Sim- 
plex! For a limited time only we will 
ship a regulation, complete Simplex Blue- 
printer on 30 days’ free trial. Satis- 
faction guaranteed or money refunded. 
Write today for complete facts about this 
amazing money-saving offer. 


WICKES BROTHERS e SAGINAW, MICHIGAN 
514 NORTH WATER STREET 
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Mobility Method for 


Linear Vibrations 


(Concluded from Page 60) 


pendent on the frequency. Compliance 1 of the spring 
(beam) is L*/48EI where L is the span, E the modu- 
lus of elasticity, and J the moment of inertia of the 
beam section. 

The structure diagram is similar to that shown 
in Fig. la with the exception that F is now mo%, 
Letting s, equal the displacement amplitude of the 
mass, 





Equation 14 shows that the displacement of the 
mass becomes infinite when the denominator is 
zero. Let w = w, at this resonant condition. Critical 
speed then is 


1 
oy i 


The resonance diagram is shown in Fig. 6. 
Usefulness and convenience of the mobility meth- 
od is illustrated in the above examples. Numerous 
other illustrations could be cited. The analysis is 
direct, no differential equations being required. 
Numerical computations follow immediately after 
the schematic diagram is drawn. Of course, the 
mobility method is limited to the assumptions 
stated. These assumptions, however, are reasonable 
for a good number of important, practical cases. 


Nomenclature 


= y¥—i 
= force, pounds 
s= linear displacement, inches 
v= Linear velocity, inches per pound 
linear acceleration, inches per second per 
second 
mass of an element, weight (pounds) /9 
gravitational acceleration, 386 inches per 
second per second 
frequency of vibration, cycles per second, 
w/2Qr P 
= circular or angular frequency, radians 
per second, 27f 
time, eseconds 
= compliance of a spring, displacement eh 
duced across spring by unit force throug 
spring, reciprocal of spring constall 
inches per pound j 
mobility of an element or a group of ele 
ments, a complex number, inches per se 
ond per pound 
cemenanneanee of a resistor, linear veloci- 
ty per unit frictional force, same units as 
mobility. 
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OUR “GOVERNMENT 


REGULATIONS DEPARTMENT”’ 


was in operation long before priorities began affecting 


the plastics industry. 


Its one purpose is to clarify 


government rulings for the benefit of customers and 
prospective users of molded plastics. 


When you place orders for defense work, it is of para- 
mount importance that your supplier be thoroughly 
familiar with priority rulings and defense detail. On 
the basis of experience already gained by our “Gov- 
emment Regulations Department”, we can assure you 
of expeditious handling of your orders. 


CHICAGO MOLDED PRODUCTS CORP. 


1028 No. Kolmar Ave. 


Chicago, Ill. 






































Usually the right gaskets to 
meet almostany requirement can 
be found among the 36 Fel-Pro 
Gasket materials—of which there 
are actual samples in the FREE 
Fel-Pro Gasket Sample Book. 
But if you have an unusually 
difficult gasket problem that is 
not answered by any of these ma- 
teriais—or require a substitute for 
some gasket material now unob- 
tainable—ask Fel-Pro engineers 
to develop a special gasket tai- 
lor-made to your needs—just as 
they have done for many other 
manufacturers in every field of 
industry. There’s no charge for 
this consultation service; simply 
write us in detail about your out- 
of-the-ordinary gasket require- 
ments. And if you don’t already 
have it, send for FREE Fel-Pro 
Engineers’ Sample Gasket Book. 


fark 


MECHANICAL 
PACKING 


GREASE RETAINERS 


FELT PRODUCTS MEG. CO., 1517 CARROLL AVE., CHICAGO, ILL. 
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TELL US WHAT YOU WISH TO ACCOMPLISH 




















WHEN YOU NEED A 


better 
SOLENOID VALVE 


Type P32X 





In combustion control systems as accurate, sen- 
sitive, coordinated and complete as those 
manufactured by the Bailey Meter Company of 
Cleveland, Ohio, nothing can be — nothing is left 
to chance. 

The three-way solenoid valves used in Bailey 
Air-Operated Combustion Control, for example, 
are but a single component of a complete system 
— yet their engineers tested many valves first — 
and then standardized on Asco Valves. 

Whether you manufacture air conditioning units 
or heat treating furnaces, small sterilizers or huge 
presses, if you are interested in trouble-free sole- 
noid valve operation, do as scores of other manu- 
facturers have done... install Asco Valves. 

A new catalog containing useful information 
on the complete line of Asco Valves will be sent 
to you without cost or obligation. Simply ask for 
Catalog 149. 


Automatic Switch Co. 


49 EAST llth STREET, NEW YORK, N. Y. 
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PROTECTOR PLUG 


HOPAX DEVICES INC. 1 N.LA SALLE ST CHICAGO /LL. 


The plug with a built-in circuit breaker. When, for 
safety, the circuit demands interruption, automatically 
the Hopax Circuit Breaker Protector Plug shuts off the 
flow of electricity . . . removes the triple threat ... 
overload, low voltage, locked rotors. A small piece 
of Chace Thermostatic Bimetal provides the necessary 
action. For dependable, ‘uniform, automatic action at 
any pre-determined temperature, specify Chace Bimetal. 


W. M. CHACE CoO. 


1616 Beard Avenue - - - Detroit Mich. 








NEW FEATURES 


Incorporated In 


~— 


JOD FNG vaRiaBle SPEED PULLEY 


Improve design and g- SHORT OVERHANG 4 
sales appeal of ma- . FIXED BELT CENTERLINE 
chines by adding va- = 
riable speed, at low 
cost. IDEAL’s new 
curved type pulley- 
faces assure full belt 
contact at all driving 
diameters. Both 
halves of sheave 
move, assuring per- 
fect belt alignment. 

to install; 

directly to 

motor shaft. Avail- 
able in V-belt 


and — . 
CURVED PULLEY FACES GIVE FULL 
wide V-belt A BELT CONTACT AT ALL DIAMEIERS 


Sizes up to 8 ‘ 
for all machines. . 

F REE WRITE FOR NEW 
TRANSMISSION CATALOG 


AND HANDBOOK 


52-page book full of new trans- 
mission ideas for you. Gives de- 
tailed technical data and illus- 
trations of Variable Speed appli- 
cations. 
VARIABLE SPEED PULLEYS 
VARIABLE SPEED TRANSMISSIONS 

AUTOMATIC TENSION CONTROL MOTOR BASE 


IDEAL COMMUTATOR DRESSER COMPANY 
1059 Park Avenue Sycamore, Illinois 
Sales Offices in All Principal Cities 
In Canada: Irving Smith, Ltd., Montreal, Quebec 











Business and 


Sales Briefs 


© ete of a new factory branch at 1215 Capj. 

tol, Houston, Tex., has been announced by the 
Frederick Post Co., Chicago. A complete line of 
blueprint and kindred sensitized products, drafting 
and engineering materials will be carried to fagijj. 
tate prompt service and quick delivery. 


¢ 


Ampco Metal Inc., Milwaukee, has transferred 
J. E. Heuser to its Cincinnati office located at 39 
West Pearl street, to assist J. E. Cook of that divi. 
sion. Another appointment by the company is that 
of J. P. Henry as its New England representative, 
with offices at 210 Capitol National Bank building, 
410 Asylum street, Hartford, Conn. 


* 


Recent appointment of two new sales representa- 
tives in the Eastern district has been made by The 
McKenna Metals Co., Latrobe, Pa. Operating under 
J. A. Deakin Sr., eastern sales manager, 50 Church 
street, New York, the two representatives are: R. §. 
Hudgins who will be located at 965 Farmington 
avenue, West Hartford, Conn., and Charles E. Wash- 
burn with offices at 258 Park Square building, 
Boston. ‘ 

° 

According to an announcement by J. E. N. Hume, 
commercial vice president of General Electric Co., 
F. W. McChesney and Neal L. Parker of the indus- 
trial department have been made assistant man- 
agers of sales of the industrial manufacturers 
section, and of the machinery manufacturers sec- 
tion, respectively. 

S 

Porcelain Enamel institute is now located at 919 
New York avenue, Northwest, Washington, D. C,, 
having moved recently from Chicago. 

+7 


Announcement was recently made by General Con- 
trolg Co., Glendale, Calif., of the appointment of 
L. E. Wetzell as manager of the company’s Cleve 
land branch office, located at 1505 Broadway. Mr. 
Wetzell has for several years been actively engaged 
in sales engineering work for the company. In 
his new position he will have complete charge of 
sales and service in Ohio, West Virginia, portions 
of Pennsylvania, Kentucky and Western New York. 

¢ 


J. D. McKnight, after six years of sales experi- 
ence with Allegheny-Ludlum Steel Corp., has been 
named assistant district manager at the company’s 
Detroit office. : 

. 


Chairman of the board of directors of the Gem 
eral Electric Co., Philip D. Reed will head the it 
dustrial branches in the division of industry °F 
erations of WPB. 

7 


Appointment of Martin Eliason as representative — 
of the Jessop Steel Co., Washington, Pa., in the Mil- 3 
waukee territory, with offices located at 419 Colby 
Abbot building, has been made. Mr. Eliason WaS~ 
formerly connected with the company’s Chicag? — 
branch. é 

J 
To aid war effort, the latest in a series of conser 











vation moves instituted during the past year by 
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THE VITAL INGREDIENT BUILT INTO 
TUTHILL INDUSTRIAL PUMPS 


For uninterrupted production, there is no substitute for 
pump dependability. Tuthill internal-gear positive dis- 
placement rotary pumps are known everywhere for 
their dependable performance. Precision-built and 
job-engineered, they are serving industry on production 
tools as well as on the implements produced. 





Assure production without interruption by specifying 
Tuthill pumps for coolant, lubrication, hydraulic, fuel 
booster and non-corrosive liquid transfer service. 
Capacities from 1 to 200 g.p.m., pressures up to 350 


s 
TUTHILL PUMPS 


TUTHILL PUMP COMPANY, 941 EAST 95th ST., CHICAGO, ILLINOIS 


Write for complete catalog 













B. neshing 


the shadow of 
the SCISSORS 













| Wasre—waste—waste! Thousands of dollars going 





| ° . ° 
| into the waste box in blue print departments . . . count- 






| less hours uselessly spent in trimming prints to size. 


KEEP AHEAD OF SCHEDULE with | That’s what Bruning set out to eliminate in making it 


| | possible to produce BW (black line) Prints in place of 
3 FINER, SMOOTHER Grciunatl Gears | blue prints, in large volume without trimming. 


And so today, all industry avoids waste . . . speeds pro- 







| duction... by using Bruning Black and White Prints, cut 






| to the exact size of their tracings. In addition, BW (black 






| line) Prints are easier to read and check than blue prints. 






That’s only one of the many ways Bruning research 





| speeds and simplifies drafting and reproduction proc- 





esses. Upon such a policy of service to the customer 






Bruning has built a business which today is a nation- 






| wide organization, dedicated to the policy that the user’s 





| interest comes first. Charles Bruning Co., Inc. 






2009-227A 


Vas.l1 c ° ‘ 

7 Reet ad | 
Production promises all along the line. 

Men who know ...demand the performance al 

‘nd precision that characterize al] Cincinnati 

years. Let us work with you on your next | 


‘ problem. | Yinee 1897 
|NEW YORK ¢ CHICAGO + LOS ANGELES 











THE CINCINNATI GEAR COMPANY | 
“Gears... Good Gears Only” | Branches in 13 Principal Cities 


ent AER =| SPEEDS—SIMPLIFIES—AND PROTECTS A NATION'S DRAFTING 
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Allegheny Ludlum Steel Corp. was made in the 
creation of a new scrap and salvage department 
which will be located at the company’s Bracken- 
ridge, Pa., plant. 


With headquarters at 610 Continental building, 
Dallas, Tex., F. D. Carroll has been appointed dis- 
trict sales manager in this territory for Youngs- 
town Sheet & Tube Co., Youngstown, O. 


¢ 


Following his resignation as mechanical engineer 
of the Railway Steel Spring division of American 
Locomotive Co., Bennett Burgoon Jr. has joined the 
McKenna Metals Co. as representative at Rockford, 
Til. 

+ 

Succeeding the late Walter C. Mack, Frank A. 
Stivers has been elected president of Hoover Ball 
Bearing Co., Ann Arbor, Mich. - Mr. Stivers has 
been first vice president of the company since its 
organization in 1913. 

o 


Previously assistant metallurgist of the Pitts- 
burgh works of Jones & Laughlin Steel Corp., E. K. 
Waldschmidt has joined the cold finished sales de- 
partment of the company. 


¢ 


Formerly with Steel & Tubes division of Republic 
Steel Corp. in the Cleveland sales office and more 
recently with the Philadelphia district sales office, 
James S. Anderson has joined the New York district 
sales office of Babcock & Wilcox Tube Co., 85 Liberty 
street, New York. 

. 


Andrew Thompson is the new manager of the 
Boston branch of Hewitt Rubber Corp., Buffalo, re- 


placing Fred G. Phillips who has retired after 36 
years of service. 
Sl 
John R. Hoover, former manager of rubber-lined 
equipment sales for B. F. Goodrich Co., Akron, 0 
now becomes manager of synthetic sales for the 
company. 
e 
New addition to the Tyson Roller Bearing Corp, 
Massillon, O., plant is now under way. The new 
building, an extension of the present plant, is g 
unit of the Victory program of the company. Under 
full-speed construction, it is anticipated the addi. 
tion will be completed by April 1. 


« 


Headquarters for the new Eastern sales division 
of The Sawyer Electrical Mfg. Co., Los Angeles, 
will be at 2110 Terminal Tower, Cleveland, with 
George M. Snodgrass as manager. The company 
manufactures a line of special electric motors for 
machine tools as well as rotors and stators for 
built-in applications. 

. 

Two promotions and an addition to the organiza. 
tion of the International Resistance Co., 401 North 
Broad street, Philadelphia, have been made. Former. 
ly assistant manager of the company’s industrial di- 
vision, Harold G. Beebe now becomes manager of 
this division. Robert Elmore, a newcomer, will as- 
sist Mr. Beebe in industrial division sales and en- 


gineering work. 
+ 


Address of the Chicago district office of The Cop 
perweld Steel Co., Warren, O., will be 122 South 
Michigan avenue. R. S. Clingan is the Chicago dis — 
trict manager in charge of the company’s Aristoloy 
alloy steels. 











Down to the sea in ships 


A long history of successful operation 


Fluid Drives for Industrial, 


Marine and Automotive Use 


is behind the present trend to Fluid 
Drive for marine Diesel applications. 
American Blower Fluid Drive is play- 
ing a vital role, too, in trucks, locomo- 
tives, bridges, oil drill rigs, power 
plants, excavators, conveyors, etc. 
Alert, resourceful American industry 
is, in fact, utilizing Fluid Drive in new 
and improved products, in ways never 
dreamed of but a few years ago. Have 


you investigated Fluid Drive? 


AMERICAN BLOWER 


HYDRAULIC COUPLING DIVISION 
DETROIT, MICHIGAN 
Division of American Radiator and Standard Sanitary Corp. 
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By Using the 
World's 
Champion 

aw? LEIMAN 

S i BROS. 


FS 
SE ioe CHOOSE FROM THIS 
“VACUUM PUMPS | COMPLETE LINE OF 


me [doves Gooner, AIR CONTROL VALVES 


‘en blowers, gas boosters, ‘ 

wer of and air meged -_ 

vill as- THEY TAKE UP T 

ind en- OWN WEAR The advantages of positive, accurate 
control of air operated equipment are 
available for any type of application, 
for Hannifin Valves offer a complete 
range of choice in hand and foot oper- 

ated models; adaptable to every pro- 

duction need. 


All types give you the Hannifin disc- 
type design that has no packing and 
no leakage or packing maintenance 
troubles. The bronze disc that con- 
trols air flow is ground and lapped to 
form a perfect seal with the seat. Wear 
is negligible, yet, if necessary after 
long service, simple re-lapping re- 


= 0 O K _ IN stores the original efficient seal. 


POPULAR DEMAND wit ea 


cycles of operation for control of single 
or double-acting cylinders. Available 
in the following models: standard 
hand control valves; duplex valves for 
. by Hetzel and Albright ............... . $6.00 control of two double-acting cylin- 
Saige ders; spring return for instant reversal 
Engineering Kinematics upon release of foot pedal or hand 
CE Mg. ave ace ssavavvncs 4.00 lever; heavy duty rotary valves; foot 
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LEIMAN BROS. INC. 


152-3 Christie St. 
Newark, N. J. 

















Belt Conveyors and Belt Elevators 








yh, 1982 





Practical Solution of Torsional Vibration 
Problems 
by W. Ker Wilson 


Available from 


IMACHINE DESIGN 


Penton Building Cleveland, Ohio 
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operated treadle valves; electric 
models for remote control; manifold 
type for control of several units, 





gn Og koe siete 8.00 pressure regulating valves. 
Write for Valve Bulletin 34-MD with 
Volume RE ee ee cates ee 8.50 complete data on all types. 
Electromagnetic Devices 
by Herbert C. Roters .................. 6.00 Me A N N I F I fyi 
rae Seeemrecnente _ MANUFACTURING COMPANY 
? F aS a roe ; 621-631 So. Kolmar Avenue, Chicage, Illinois 
Fluid Mechanics 
by Cox and Germano ................ 3.00 
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yaackless” 
AIR CONTROL VALVES 


Meetings and Expositions 


March 10-13— 

American Society of Bakery Engineers. Annual meeting 
to be held at Edgewater Beach hotel, Chicago. Victor E. 
Marx, 1541 Birchwood avenue, Chicago, is secretary. 


March 17-19— 

American Railway Engineering association. Annual meet- 
ing to be held at Palmer House, Chicago. W. S. Lacher, 
59 East Van Buren street, Chicago, is secretary. 


March 23-25— 

American Society of Mechanical Engineers. Spring meet- 
ing to be held at Rice hotel, Houston. C. E. Davies, 29 
West 39th street, New York, is secretary. 


March 26-28— 

American Society of Tool Engineers. Annual meeting to 
be held at Hotel Jefferson, St. Louis. Clyde L. Hause, 2567 
W. Grand boulevard, Detroit, is national secretary. 


April 15— 

Packaging Machinery Manufacturers institute. Semi- 
annual meeting to be held at Hotel Astor, New York. H. L. 
Stratton, 342 Madison avenue, New York, is secretary. 


April 16-17— 

National Petroleum association. Semiannual meeting to 
be held at Cleveland hotel, Cleveland. M. C. Mallon, 930 
Munsey building, Washington, is secretary. 


April 20-24— 
American Foundrymen’s association. Forty-sixth annual 
convention and exhibition to be held at Public Auditorium 


and Exhibition hall, Cleveland. R. E. Kennedy, 299 Ada 
street, Chicago, is secretary. ™ 


April 20-24— 

American Chemical Society. Spring meeting to be held 
at Hotel Peabody, Memphis. C. L. Parsons, 1155 Sixteenth 
street, Washington, is secretary. 


April 22-24— 

Petroleum Industry Electrical association. Annual meet. 
ing and exhibition to be held at the Washington-Youree 
hotel, Shreveport. J. F. Collerain, P. O. Box 2412, Houston 
is secretary. , 


April 27-28— 

Association of Iren and Steel Engineers. Spring op. 
ference to be held at the Royal Connaught hotel, Hamil. 
ton, Ont., Canada. J. L. Miller, Empire building, Pitts. 
burgh, is secretary. 


April 27-May 1— 

American Mining Congress. Nineteenth annual coal con- 
vention and exposition. to be held in Cincinnati. J, p, 
Conover, Munsey building, Washington, is secretary, 


May 4-6— 

American Supply and Machinery Manufacturers’ asso- 
ciation. Convention to be held at Hotel Traymore, Atlantic 
City. R. Kennedy Hanson, 1108 Clark building, Pittsburgh, 
is general manager. 


May 10— 

National Electrical Manufacturers association. Annual 
meeting to be held at The Homestead, Hot Springs. R. J. 
Blais, 155 East 44th street, New York, is convention man- 
ager. 





DEPENDABLE 
Lpwir 

TO PUSH, PULL, 
OR LIFT... 


- @ No costly shutdowns or maintenance worries with 


HANNA 
ENGINEERING WORKS 


1765 ELSTON AVE,, CHICAGO, ILL. 





Aa and Hydraulic 
CYLINDERS © RIVETERS 
VALVES + HOISTS 


simple, sturdy Hanna Cylinders. Nothing wears but pack- 
ings that are quickly replaced. The unique strain rod 
and flange construction permits piston removal without 
complete dismantling. Four nuts come off — that’s alll 
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Your Distributor connects you 
s’ asso- with Jive sources, large resources 
we of supply. He knows manufactur- 

es’ stocks and specialties; he 

knows his customers’ needs and 

shortages. He acts to bring the two 
— together in a continuous flow of F 
mn man- PRODUCTION- power. ‘ 


fe, 


YOUR DISTRIBUTOR 


| conn ection 


| La keeps the 
| current of 
mill supplies 
flowing steadily 
fo our war 
industries 


the Allen Mfg. Company *« ALLEN x Hartford, Conn., u.s.A. 











He can close the circuit of non- 















stop production because his own 
connections are “solid.” He serves 







his supplier as local warehouser. 
For years he has “ gotten the busi- 


ness” for the manufacturer. Now 





he works that lever to get the deli- 


veries for his customers! 


















Hinged Leaf Actuator 
(Rib Leaf Shown) 
Leaf withoutrib can be 
furnished whengreater 
flexibility is desired. 
Available with stand- 
ard or sensitive action 









The use of many alloys has been lim- 
ited by their high machining costs; 
however, KENNAMETAL-tipped tools 
will turn, bore, and face many of these 
alloys at such high speeds and with 
such little tool wear that machining 
ao costs have now become a minor con- 
sideration. Hardened Monel metal K and Monel metal S, 
for example, are machined with KENNAMETAL at 70 to 90 
f. per min. and with remarkably long tool life. 
Record Sales Permit Price Reductions 

he need pay no extra to get the best steel-cutting carbide 
Wie KENNAMETAL costs no more than other carbides. 
rite for Price List No. 7, effective Jan. 5, 1942. Do you 
ve our catalog? 


SALES REPRESENTATIVES FROM COAST TO COAST | 


| 






CURRENTS with varying make and break loads are 

controlled by ACROSNAP SWITCH thru adjust- 
ment of several factors and by special features of the 
switch itself: 








Different contacts and contact materials are used. 
The spring'pressure is varied. 


The gap is varied—up to 70/1000”. 


Fast snap action discourages arcing. 
bsence of bearings increases 
current carrying capacity. 







Other types of actuators 
are also made — pin, 
spring plunger, etc. 







Write for information advis- 
ing purposes for which 
switches are required. 











MSKENNA METALS @@ 


The Switch 
with an 
Engineered 

Principle 













ACRO ELECTRIC CO. 
3179 Fulton Rd., Cleveland, Ohio 





146 LLOYD AVENUE, LATROBE, PA. 
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NEW MACHINES-— 
And the Companies Behind Them 


Agriculture 
Spreader, New Idea Inc., Coldwater, O. 


Air Conditioning 

Self-contained air conditioner, Carrier Corp., Syracuse, N. Y. 

Liquid cooling systems, Worthington Pump & Machinery 
Corp., Harrison, N. J. 

Winter air conditioner, General Electric Co., Bloomfield, 
N. J. 

Self-contained dust collector, Aget-Detroit Mfg. Co., De- 
troit. 


Baking 
Cone-type rounder, J. H. Day Co., Cincinnati. 
All-steel rotary pie machine, Colborne Mfg. Co., Chicago. 


Dairy 
Can washer, Lathrop-Paulson Co., Chicago. 
Diesel 
Diesel electric power plants, The Ready-Power Co., Detroit. 
Finishing 
Motor-driven oblique plating barrel, Hanson Van Winkle- 
Munning Co., Matawan, N. J. 


Plastics coating machine, Bert C. Miller Inc., E. Orange, N, J. 


Food 
Granary, Thomas Stone & French, Wichita, Kans. 
Corn silker for canners, Food Machinery Corp., Hoopestown, 
Til. 
Grinding mills, Prater Pulverizer Co., Chicago. 
Paste-type colloid mill, C. O. Bartlett & Snow Co., Cleveland. 
Unscrambling table, Island Equipment & Supply Co. Inc., 
New York. 


Precision mustard mill, Jayhawk Mfg. Co. 


ini Hutchinson, 


Industrial 


Water-type dust collector, Newcomb-David Co., Detroit. 

Unit heater, Surface Combustion Corp., Toledo, 0, 

Compressor, Schramm Inc., West Chester, Pa. 

Commercial and industrial stoker, Frederick Iron ¢ Steel 
Co., Frederick, Md. 

Iland-operated pump metering unit, Blackmer Pump Co, 
Grand Rapids, Mich. 

Shop truck, The Buda Co., Harvey, II. 

Wire rope electric hoist, Wright Mfg. Div., American Chain 
& Cable Co. Inc., Bridgeport, Conn. 


Metalworking 


Gap gage grinding machine, Ny-Lint Tool Co., Rockford, 
Til. 

Double-end carbide tool, Willey’s Carbide Tool Co., Detroit. 

Hydraulic plate bending press, Lake Erie Engineering Corp, 
Buffalo, N. Y. 

Belt grinder, Porter-Cable Machine Co., Syracuse, N, y, 

Production-type miller, C. C. Bradley & Son Inc., Syracuse, 
uM XX. 

Vertical automatic chucker, Nylen Products Co., St. Joseph, 
lich. 

Rifle barrel recentering machine, W. M. Steele Co. Wor- 
cester, Mass. 

Feeding and straightening machine, F. J. Litell Machine 
Co., Chicago. 

Dual-ram broacher, Colonial Broach Co., Detroit. 

Turret lathe, G. M. Diehl Machine Works, Wabash, Ind. 

Double-end burring machine, Pines Engineering Co. Inc, 
Batavia, Ill. 

Power squaring shears, Niagara Machine & Tool Works, 
Buffalo, N. Y. 

Wide-swing grinder, The Hisey-Wolf Machine Co., Cin- 
cinnati. 

Lathes of 12, 14 and 16-inch capacities, Bradford Machine 
Tool Co., Cincinnati. 





MORSE. 


* Easily Adaptable to Many Un- 
usual Cases Besides Typical 
Drives. 

* With Teeth, There Is No Slip, No 
Waste of Power. 

* Capacity to Take Unusually 
Severe Loads. 

* Low First Cost With Minimum 
Maintenance. 


Sizes For ALL Requirements 


exclusive “Rocker Joint’: Morse Roller 
Chain Drives cover the full range © 
American standard sizes. Morse Silent 
and Roller Chains are not merely cot 
fined to straight drives. They can 
used in many unusual ways. Get the 
advantages of more efficient, longet 
chain life at lower cost through 
sign features developed and perfect 
by Morse. Call the Morse man today. 


Whether your wartime power trans- 
mission installations involve frac- 
tional or thousands of horsepower— 
Morse Silent and Roller Chain Drives 
will meet your exact requirements. In 
defense plants everywhere these com- 
pact drives have proven that shocks, 
overloads, and elements do not im- 
pair their efficiency. Only in Morse 
Silent Chain Drives will you find the 


SILENT CHAINS ROLLER CHAINS FLEXIBLE COUPLINGS 


CHAIN COMPANY ITHACA N.Y DIVISION BORG-WARNEF 
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Faster, More Uniform Indexing 
Control of Roll Feed Punch Press 
Operations. 





Rockford, hs : Se Varying Speeds and Indexing 
a Zs Strokes Easily Accomplished. 
, Detroit. . . 
ng Corp, More Punchings Per Given Stock 
, : —Greater Machine Capacity. 
N. Y, : il Less Scrappage — Considerable 
Syracuse, 4 Stock Savings! 
. an Morse Indexing Clutches efficiently effect they are self-contained ratchets 
: increase machine capacity by step- of an infinite number of teeth—far 
ping up ratcheting and feed-roll in- more accurate than ordinary ratchet 
, Wer. dexing operations to new sustained and pawl mechanisms. Highly de- 
highs. Whether your feed-rolls in- pendable, they are simple, rugged in 
Machine volve punching, forming, or shearing construction. Also may be used as back- 





operations... Morse Indexing Clutches stops on roll feeds to prevent stock 
will hold the work to closer toler- from feeding backwards on return 
ances at greatly increased rates of feed stroke. There is a Morse Clutch to 
... thus increase machine capacity. In meet your needs. Write for data today. 





Ind. 







ROLLER CHAINS FLEXIBLE COUPLINGS CLUTCHES 


CHAIN COMPANY ITHACA N.Y DIVISION BORG-WARNER CORP 





















V-BELT DRIVEN 
Gust Rotary Nir Prego 


FOR MEDIUM VACUUM SERVICE 










oe Some of the advan- 
tages offered you by ,. 
this new combination of 
Gast Rotary design and 
V-Belt Driveinclude -slow 
speed, quiet operation - Model 15F50 in three sizes. 

long life—ease of installa- = CompLeTe LINE INCLUDES: 12 sizes, Gast Rotary 
tion regardless of shaft Air Pumps, % to 23 c. f. m. Pressures up to 30 Ibs. 


height or diameter—and Vacuum to 28”. 
i i Direct-connected models Gast Rotary Air Pumps and 
low powerrequired —— Compressors in 12 sizes from % to 23 c.f.m. Pressures 


portion to air volume de- _to 30 Ibs. Vacuum to 28”. 

livered. Already, this new- 7 

4 : . est Gast Pump has found wide application for paper feeding, milking 
This B ooklet P oints the Way to Savings machines, lithographer’s film plate holders, etc. It may be exactly the pump 
you want for some machine you are building. Write us for full details. 


NO DIE OR TOOL CHARGES stat tae vee OE aie 
We Sell These Shapes One or a Carload NEW AIR PUMP CATALOG 


Just the Thing for Experimental Jobs or Pro- Just off the press! Contains full descriptions, 
duction. engineering data, per- 


Anew booklet 
for manufactur- 
‘rsusing steel 
shapes for tops, 
bottoms, lids or 
“any other pur- 
pose 

















formance tables, and 
many photographs of in- 
teresting actual appli- 
cations of the complete 
ine of Gast Rotary Air 
Pumps and Compressors 
including the new V-Belt 

ve, 
Write for your copy to- 
BUMPS | petit gaa 
ration inkley 
U PS St. Benton Harbor, Mich. 


Write for this Booklet 


HE COMMERCIAL SHEARING & STAMPING CO. 
Youngstown, Ohio 
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Restaurant 
Midget dough roller, Anetsberger Bros., Chicago, 
Sectional automatic heat controlled griddle, 
Products Inc., Akron, O. 
Wire cable weaving machine, W. A. Hudson Boiler & Weld- All-electric steakmaker, Federal Engineering Qo, 
ing Co., Chicago. apolis. 
Straightening press, The Watson-Stillman Co., Roselle, N. J. Rubber 
Packaging Horizontal hose reinforcement machine, Fidelity 
Large-sized package bundling machine, Package Machinery Co., Philadelphia. 
Co., Springfield, Mass. i “ Textile 
Carton sealer, Felton & Son Inc., South Boston, Mass. . i 
Cottage cheese cup filling machine, Ata Mfg. Co. Inc., a — H & B American Machine Co, 


New Haven, Conn. 
Motorized sealer, Minnesota Mining & Mfg. Co., St. Paul. “a padder, H. W. Butterworth & Sons Co, 


Quarry Brushing machine, Hermas Machine Co., Hawthorne, N. + 
Crushing plant, The Austin-Western Road Machinery Co., Infra-red ray dryer, Infra Red Equipment Corp,, Chicago, 
Aurora, Ill. Piece-dye kettle, James Hunter Machine Co., North Adams, 


All-steel ore and rock crusher, Allis-Chalmers Mfg. Co., Mass. 
West Allis, Wis. Sewing machine, Wilcox & Gibbs Sewing Machine Co, New | 


Roll crusher, Diamond Iron Works Inc., Minneapolis. York. 


ATHE <n» PA NS | 


Keep your defense program going 

top speed. Don't hold up your orders 
blueprints for prices on lathe pans, gear qua 
machine bases, etc. We can take care of rush or: 


Automatic machine for pinions, shafts, etc., The Wickman 
Corp., Detroit. 

Production-type shaper, General Engineering & Mfg. Co., 
St. Louis. 


= 
st 
i. 





LITTLEFORD BROS., INC. 
424 E. Pearl St., Cincinnati, Ohio 





yr» 
blueprints 


To provide protection for the thousands of valuable 
blueprints entrusted in their hands by clients and the 
Government, the Pioneer Engineering & Manufactur- 
ing Company, Detroit, Engineering Consultants, have 
designed and built into their new building every pre- 
cautionary measure against the saboteur and spy, as 
recommended by the Army, the Navy, and the F.B.I. 


drawt 
But steel and concrete can’t protect your important 
drawings from the ravages of time. Tracing cloths 
that turn brittle and opaque with age destroy thousands 


of dollars worth of drawings annually. Don’t just 
hope this won’t happen to you. Specify Arkwright 


on your next order and be sure! L 
Sure of a tracing cloth that is clean, transparent, 
thin yet strong. More important — Arkwright Tracing | R A C | N G F l 0 T Hd 


Cloths stay this way. Insist on tracing cloths made by 
America’s oldest manufacturer! Arkwright Finishing outs “AMERICA’S OLDEST esp i 
Company, Providence, Rhode Island. ane Oe Sailing Ennely Saree oe 


14 MACHINE DESIGN—™™ 











